2.0 ALTERNATIVES

21 INTRODUCTION

This section discusses the alternatives considered during the preparation of the DMMP,
including those that were eliminated from further study, those considered in detail, and, for comparative
purposes, the No-Action alternative. Also discussed is the approach that was used to develop the range
of alternatives and to eliminate or refine them. All alternatives raised by the ICT, stakehglders, and the
public were initially included. The next paragraph and sections 2.2 through 2.9 disc e early process

PA approach™~fer—d
management was necessary, which resulted in the DMMP included in\Section 2.11.

The ICT decided to break the Laguna Madre intq, sectiops to facilitate\the preparation and

hydrology, navigation hazards, etc}). Each receptor was evaluated objectively and independently by the
ICT to achieve, quantifiable \and repeatable results. By combining the impact scores for the various
receplors, the ajternatives were ranked to produce a fully justified, numerically derived
preferred alternative per reac that no alternative was excluded based on a single criterion, nor did any
criterion dominate the ranki rocess. The development of the screening criteria, the alternatives matrix,
the point systems, and th /éasoning behind them are presented in detail below.

scenarios on th

22 NO-ACTION ALTERNATIVE

The No-Action alternative is the base condition from which all other alternatives are
compared. The purpose of this alternative is to forecast the most probable future of the study area,
usually over the project’'s 50-year economic life without the project. For new projects, this alternative
would forecast the future of the study area as if the project were not in place. However, the GIWW is an
existing project that was authorized by Congress and constructed over 50 years ago. Therefore, the No-
Action alternative represents the base condition with the GIWW in place and maintained by present
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dredging and placement methods. Furthermore, since it is an existing project, the baseline condition
cannot be projected backward to the pre-GIWW period (prior to 1949). Another reason for not using a
“without project” condition for no action is that it does not meet the underlying purpose and need of the
NEPA assessment which is to update existing information and provide additional information and
environmental analysis concerning dredged material placement from continued maintenance dredging of
the GIWW through the Laguna Madre. Also, since the Section 216 study did not find a Federal interest in
changing the dimensions, location, or terminating the project, the project does not need to go before
Congress for reauthorization or deauthorization. Thus, the options remaining for consigleration in this
study are to resolve the environmental problems associated with present dredge erial placement
practices.

23

the Land Cut. The @eography of many features corresponds to these breaks or varies (requiring further
breakout) within each of the three. The ULM is generally shallower and sandier than the LLM (USACE,
1998; White et al., 1983, 1986, 1989). It is also more saline (Quammen and Onuf, 1993, White et al.
1983, 1986, 1989), which impacts several fraits, including vegetation, benthic and nektonic communities
(Sheridan, 1998, 1999; White et al., 1983, 1986, 1989). In general, the ULM is biologically less diverse
than the LLM. The seagrass beds are predominantly shoalgrass in the ULM, while other SAV species are
recognizable in the LLM (FWS and TPWD 1988-94). Benthic communities are less diverse in the ULM
than in LLM, with the highest diversity in the southern part of LLM near Brazos Santiago Pass (EH&A,
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1998b; White et al., 1986, 1989). Other characteristics that may indicate the need for separate reaches
are water and sediment quality and tissue data that in a few locations have indicated causes for concern
with respect to metals, excess nutrients and/or pesticides (DDT, chlordane). These areas are the Arroyo
Colorado, Baffin Bay, Port Mansfield and Port Isabel (EH&A, 1997a; Davis et al.,, 1996; Barrera et al.
1995; Stockwell et al., 1993; Warshaw, 1975). Brown tide, when present, tends to be more prevalent in
the ULM (DeYoe et al., 1997; Buskey et al., 1996; Barrera et al., 1995; Whitledge, 1993).

e project area
LM was further

These data supported the division of reaches in the following way. First,
was broken into three major segments: the ULM and LLM and the Land Cut. T
divided into two reaches: 1) the northern end, which would be more affected by

GIWW goes through some of the deep
bay bottom. It is an area that requires g

1997).

reason\for a third, in
Colorado. T of three subdivisions allows Port Mansfield, the Arroyo Colorado and the Port
Isabel/So land areas, each with théif own water quality issues, to be in separate reaches. The
Arroyo Colorado is paxt of the central region. In this reach, the GIWW traverses shallower waters, in part,
adjacent to the i in general, has finer-grained substrate than the other reaches. Also, the

shoreline of the LANWA lies wholly within this one reach.

This\ analysis creates six reaches with lengths ranging from 11-25 miles. These are
reasonable lengths for individual assessments. These divisions should allow adequate consideration of
local characteristics“and concerns without creating too many reaches, which would be less practical for
both data compilation and analysis.

The following six reaches are designated for the project area (see Figure 1-1). Placement
area numbers and Channel Stations are from the USACE (Table 2-1).
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TABLE 2-1

REACHES
PA Statute Length
Reach Reach Description No. Channel Station* Mile** (miles)
1 John F. Kennedy Causeway 175-191 27+000-126+900 553-572 19
(Corpus Christi) to northern side of
Baffin Bay
2 Northern border of Baffin Bay to 192-202 126+900-216+165 572588 16
northern boundary of the Land Cut
3 Land Cut 203-210 216+165-327+739, 58861 24
319+200-297+400
4 Southern boundary of the Land Cut 211-222 297+400-165+000 612-638 25
to south of Port Mansfield
5 South of Port Mansfield to south of 223-228 165+0400-105+000 638 11
Arroyo Colorado Cutoff
6 South of Arroyo Colorado Cutoff to 229-239 £105+000-18+000 649-665 16
old Queen Isabella Causeway
location (Port Isabel)

\

ries of numbers. the ULM, numbers increase from
south to north

*  Channel station numbers are from two
north to south. In LLM, numbers in¢p

**  Statute miles were taken from Nautical Charts and are based o ro at Harvey Lock, LA.

2-2) of pumping distance versus dredge size, a 20- to
, cannot achieve this pumping distance without boosters.

24-inch dredge can achieve much production, even at 2 miles. Boosters are
basically dredges without the suction head, but there is roughly a 10 percent loss of volume for each
booster used, so stringing more and more boosters in series does not maintain production. In practice,
even a series of a few boosters reduces production so much, while increasing plant cost, that it no longer
is feasible.
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TABLE 2-2

PRODUCTION RATE VERSUS PUMPING
DISTANCE FOR VARIOUS DREDGE SIZES

Dredge Size Pumping Distance Production Rate
(inches) (feet/miles) (cubic yards/hour)
20 4,520/0.9 800

9,040/1.7 520
12,995/2.5 220 ﬂ

22 4,500/0.9 ,000
9,000/1.7 6
13,000/2.5 280
24 5,650/1.1 1,200
11,300/2.1
15,820/3.0

24 EVALUATION CRITERIA/REC RS

and disadvantages of each alternative toeach i receptor.

At an early meeting (Septemb 9),/the ICT developed 22 evaluation criteria or
receptors. At subseq eetings, those\22 evaluati iteria were synthesized into eight Resource
Categories, as shown in the following table (Tabie 213}, but only six were analyzed since endangered and
threatened specie$ wereNncluded,in the first eight, and cost was not a factor in the analysis.

TABLE 2-3

RESOURCE CATEGORIES

Resource&ategé{'y /

_Submerged Aguatic

Original Evaluation Receptors

Aquatic Flora

Vegetation
Open-Bay Botto Benthos
(excluding seagrass) Beneficial Uses
Emergent Bay Habitat Benthos
Beneficial Uses
Tidal Flats
Waterfowl/Wading Birds
Wetlands

Beneficial Uses (sediment quality, location, recreational fisheries)
Terrestrial Flora — Wetlands/Uplands
Terrestrial Fauna

Terrestrial Habitat
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TABLE 2-3 (Concluded)

Resource Category Original Evaluation Receptors
Water Column Effects Nekton
Plankton
Water Quality — Turbidity/Toxicity
Circulation
Human Use Effects Air Quality/Noise

Navigation Hazards
Historical Resources
Commercial/Recreational Fisheries

Endangered and The impacts on E & T Species should be consigered for all relevant
Threatened Species criteria. For example, the impact to endangeréd sea turtle species
is reflected in the scoring of the impact to their habi
primarily seagrass beds.

Cost Dredging/Placement Costs
Reduce Frequency of Maintenafc -
Time ~ ability to meet GIWW maintenance schedule

25 PLACEMENT ALTERNATIVES

At the same series of meetirigs noted in Section 2.4,\the following placement alternatives

Beach Nourishment

b. Washover Nourishment

4. Open-Bay Placement
a. Open-Bay Unconfined

b. Open-Bay Confined

c. Open-Bay Semiconfined
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2.6 SCREENING CRITERIA

The ICT recommended early in the evaluation process that, while the list of alternatives
for each reach would include essentially all possibilities, it would be prudent to develop screening criteria
and apply these first, rather than expend extensive resources and time investigating all alternatives,
including those that were not feasible. These screening criteria provide a fatal flaw analysis, such that if
any of the screening criteria were not met, the placement option would not be feasible and, therefore,

would not be subject to evaluation. The screening criteria were three:
at was Yoo tall to fit
ement of material from

¢ Meet Engineering Feasibility — For example, a hopper dredg
under the JFK Causeway could not be used for ocean pl
Reaches 1 through 4.

ogram, that alternative would not

Reach.

times to remove the maintenange material. There would be an average of 3.1 dredges in the GIWW

24 hours per day at\all timés. These two combined would yield a minimum of 21.2 dredge trips/day or
7,738 trips/year in the 'GIWW through the Laguna Madre, just to keep up with the sediment that
accumulates in the GIWW. This assumes that needs for maintenance dredging in the various reaches
could be accomplished using the fewest possible dredges and that this number of dredges could be
located and made available. The latter assumption is not engineeringly feasible since that number of
hopper dredges, of all sizes, is not available, and certainly not of the small size which could be used in the
GIWW (USACE data). For example, Great Lakes Dredge and Dock Company, a major dredging firm,
listed only seven trailing suction hopper dredges on their website (www.gldd.com in 1999), and none of
these were as small as those used for the analysis in Section 2.9.2.1.
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TABLE 2-4

APPLICATION OF SCREENING CRITERIA

Placement Options

Upland Open Ocean / Offshore Beneficial Uses Aguatic
Cutterhead Cutterhead Open Bay /
Suction Suction Unconfined,
Confined Hopper Dredge and | Dredge and Beach Washover | existing PAs
Upland Thin Layer Dredges Scows pipelines Nourishment | Nourishment only Confined }Semi-confined
REACH #1 +
Engineering Feasibility Y Y N N Y N N Y Y Y
. I Meet Federal
Screening Criteria * * *
9 Requirements Y Y Y Y N N N Y A A
Meet State Requirementsl Y Y Y Y Y Y Y Y Y
REACH # 2 +
Engineering Feasibility Y Y N N N N N Y Y Y
. . Meet Federal
S Crit
creening Criteria Requirements Y Y Y Y N N N Y Y Y
Meet State Requirementsl Y Y Y Y Y Y Y Y Y
REACH#3 +
Engineering Feasibility Y Y N N N Y v+ v Y v
. . Meet Federal
Crit
Screening Criteria Requirements Y Y Y Y N N N Y Y Y
Meet State Requirement5| Y Y Y Y Y Y Y Y Y Y
REACH#4 +
Engineering Feasibility Y Y N N N N N Y Y Y
. o Meet Federal
creening Crit * * .
Screening Criteria Requirements Y Y Y Y N N N Y Y Y
Meet State Requirementsl Y Y Y Y Y Y Y Y Y Y
REACH#5 +
Engineering Feasibility Y Y N N Y N N Y Y Y
. T Meet Federal
creening Criteria
Screening Criteri Reguirements Y Y Y Y Y Y Y Y Y A
Meet State Requirementsl Y Y Y Y Y Y Y Y Y Y
REACH#6 +
Engineering Feasibility Y Y N N Y N N Y Y Y
. e Meet Federal
Screening Crit
ing Lrienia Reguirements Y Y Y Y Y Y Y Y Y Y
Meet State Requirementsl Y Y Y Y Y Y Y Y Y Y

N* Part of Reach encompasses the National Seashore, which no pipelines can cross.
Y* Not enough washover areas to handie all material
+ Present Practice for this Reach.




Open ocean placement by cutterhead suction dredges and hopper barges (scows) failed
the Engineering Feasibility Screening Criterion for all reaches, again because of a lack of sufficient
equipment. As noted in Section 2.9.2.2, during all available times, three dredges and 12 scows would be
needed and during 42 percent of the time, an additional dredge and four scows would be needed. This
leads to a total of 2,605 trips by hopper scows, plus tugboats (covering 155,383 miles per year), through
the GIWW and associated entrance channels to the Gulf of Mexico. Section 2.9.2.2 also notes that there
are presently only four scows available on the Gulf Coast. The Great Lakes Dredge and Dock Company’s
website (www.gldd.com) only listed a total of 31 scows and 14 tugboats in 1999, some of which are too big

cross the PINS.

The two upland placement options (upland confined and upland thin layer), the three
open-bay options (opeR-bay iconfined, open-bay semiconfined, and open-bay unconfined), and ocean
placement by pipeline (in\parts of Reach 1 and all of reaches 5 and 6) met all Screening Criteria and were
carried forward into\the m nalysis.

2.7 PRELIMINARY COST ESTIMATE

The matrix analysis did not put point values on cost. However, the different placement
options have different costs and should these costs be very large, cost would have to be taken into
account. Therefore, a preliminary cost analysis was conducted and the results are presented in Table 2-5.
These preliminary costs were prepared before some of the Screening Criteria were analyzed by the ICT,
so some costs are included, for information purposes, for options that have been excluded by the
Screening Criteria.
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TABLE 2-5

PRELIMINARY COST ANALYSIS

AVERAGE COST PER CUBIC YARD BY REACH AND PLACEMENT OPTION
3/25/03

Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6
OCEAN PLACEMENT WITH HOPPER DREDGES $57.98 $58.13 $58.05 $52.50 $31.77 $30.10
OCEAN PLACEMENT WITH PIPELINE DREDGES AND SCOWS $21.13 $30.47 $23.91 $9.22 $15.55 $10.35
OCEAN PLACEMENT BY PIPELINE $18.07 Not feasible Not feasible Not feasible $46.63 $11.87
UPLAND CONFINED PLACEMENT, Present Practice for Reach 3 $5.63 $4.28 $0.88 $4.26 $17.24 $5.74
UPLAND, THIN SHEET $4.48 $3.63 Not feasible $3.29 $15.18 $4.71
OPEN BAY CONFINED Pump to "The Hole" for Reach 3 $2.10 $1.48 $2.48 $1.82 $4.37 $2.06
OPEN BAY SEMI-CONFINED $1.39 $1.06 $1.81 $1.22 $3.09 $1.36
OPEN BAY, Present Practice for Reaches 1,2,4,5,6 $0.72 $0.66 $1.33 $0.65 $1.88 $0.74

RATIO TO PRESENT PRACTICE BY REACH AND PLACEMENT OPTION+

Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6
OCEAN PLACEMENT WITH HOPPER DREDGES 69.35 76.24 56.11 69.13 14.52 35.20
OCEAN PLACEMENT WITH PIPELINE DREDGES AND SCOWS 2527 39.96 23.11 12.13 7.10 12.10
OCEAN PLACEMENT BY PIPELINE 25.71 Not feasible Not feasible Not feasible 24 .42 14.97
UPLAND CONFINED PLACEMENT, Present Practice for Reach 3 5.72 5.48 1.00 5.93 7.56 6.80
UPLAND, THIN SHEET 454 4.66 Not feasible 5.22 2.94 3.98
OPEN BAY CONFINED 2.32 1.91 2.78 2.39 1.93 2.13
OPEN BAY SEMI-CONFINED 1.69 1.48 2.25 1.74 1.50 2.58
OPEN BAY, Present Practice for Reaches 1,2,4,5,6 1.00 1.00 1.85 1.00 1.00 1.00

Cost do not include (1) EISs, or equivalent, for ocean placement; (2) land purchase/law suits for upland sites; or (3) costs for navigation changes/problems for any options.




2.8 MATRIX ANALYSIS

2.8.1 Ranking System

The ICT recommended the following guidance for scoring the various placement
alternatives relative to their impact on the various Evaluation Criteria or Receptors. As shown below, the
scores ranged from -3 for negative impacts to +3 for beneficial impacts, with 0 being the impact of the
present placement practice for dredging the GIWW through the Laguna Madre. The present practice was
considered the baseline against which all comparisons for all alternatives were made: , the present
practice was assigned a score of 0, not necessarily because there was no impa ut to show how each
alternative differed in its impact from the present practice, either positively or negatively. The score and a
description of each is as follows:

+ 3 potentially overriding benefits, thus, critical t6"decision making;
+2 significant positive improvement considéring\magnitude of net change and/the
value of the resource;
+1 environmentally preferable to impacts onresource than current practice;
0 same or equivalent impacton resource as\current practice;
-1 environmentally less le impacts on kesources than current practice;
-2 significant negatjvé impact considering magnifude of@t change and the value of
the resource;
-3 potentially unacgeptable i cts tg resources;
2.8.2
e process of deriving of the various Placement alternatives, the ICT
determined th [ )\ criteria would have to be established relative to the sizes of areas
impacted, ) i ter columré@‘(:c\is, various human use impacts, etc. that would be

and terrestrial habitat, diternatives that impact less than 1 acre relative to current practices were assigned
a score of 0. if the ivmpact area was between 1 and 100 acres, relative to present practice, the alternative
was assigned a score of 1. If the impact area was greater than 100 acres but no more than 1,000 acres,
relative to present practice, the alternative was assigned a score of 2. For an areal impact greater than
1,000 acres, relative to present practice, the alternative was assigned a score of 3. In all cases, the score
was a “+”, if the impact was positive, and “-*, if the impact was negative. Other examples of areal impacts
are 1) the area of a receptor that would be impacted by laying and removing pipelines for upland
placement, and 2) dredging channels to contain booster pumps required for long pumping distances.
Scoring for destruction of piping plover habitat, where piping plovers have actually been found in past




investigations, is a 0 (zero) if no sites of habitat are destroyed; a -1 if 1 to 10 sites are destroyed; a -2 if
11 to 100 sites are destroyed; and a -3 if more than 100 sites are destroyed. For impacts to benthos (bay
bottom), solid phase (SP) bioassay and bioaccumulation data were examined. Since these data are not
amenable to areal impact descriptions, a score of ~1 was applied if the (see Section 2.4) LPC for SP
bioassays was not met, a -2 was applied if the LPC for bioaccumulation was not met, and a -3 was
applied if both were not met.

2822 Water Column Effects

tualify, an examination of the data indicated a few

beyond the MZ, a score of -3 was ass
of Ss would have occurred at the end of the

stations from the 1980s for which slight &

urd, 2001). Additionally, an examination was made of plots provided in
Teeter (2000) that cqmpafed the isopleths (lines of equal value) for 20 percent irradiance reaching the
seagrasses, with apd”without open-bay dredged material placement. The differences in areas were
estimated and summed by reach, in acres. These acre values were assigned a score the same as the
acres of other areal impacts noted above.

For other constituents, bioassay data were examined and the toxicity limitations given in
§§307.6(c)(7) were applied to the zones noted above, such that if the toxicity criterion was not violated at
the discharge pipe, a score of 0 was assigned. If the toxicity criterion was exceeded only inside the ZID, a
score of —1 was assigned; outside the ZID but not outside the MZ, a -2 was assigned; and outside the
MZ, a -3 was assigned. Since water column impacts were estimated by several different methods, the
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individual scores applied by each method were divided by the number of methods used for that particular
activity so that the total score for any activity, per reach, for water column impacts did not exceed 3. In
actuality, like the elutriate discussion noted above, no scoring occurred with this method since violation of
the toxicity criterion was not indicated by any of the data.

in addition to water quality impacts, there were other water column impacts from some
alternatives. Creation of open-bay confined and open-bay semiconfined placement areas would displace
a volume of water that was available to nekton and plankton. Considering the volume of\the placement
areas versus the volume of water in the Laguna Madre, this is a small but real imp ut one which is
difficult to quantify. Therefore, it was assigned a value of —1.

2.8.23 Human Use Effects

Human Use Effects was a complicated receptef category. \ It was comprised of

considerations concerning commerce, recreation fishing, hunting, fourism, human safety, and\land use.

open-bay confined placement.
benefits to bird hunting is not.

and differs by 3. Pijpeline lengths and duration are presented as the number of pipeline-
mile-days (pmd) per . lLand use impacts are presented as acres and scored like all other
acreages. ICT|defermined that 0 — 100 pmd received a score of 0; 101 — 2,500 pmd, a

score of 1; 2,501 , a score of 2; and >10,000 pmd, a score of 3. There are coastal cabins
located on dredged igl’ placement areas in some reaches. These cabins and associated structures
are permitted by the)GLO. The creation of open-bay confined and open-bay semiconfined placement
areas has the potential to destroy some of these cabins, with impacts to the human uses of those
facilities. Scoring for destruction of coastal cabins is a 0 if none are destroyed; a -1 if 1 to 10 are
destroyed; a -2 if 11 to 100 are destroyed; and a -3 if more than 100 are destroyed. Long-term aesthetic
impacts were given a score of 0 for levee heights <20 feet, a score of —1 for levee heights of 21 to 35 feet,
a score of -2 for levee heights of 36 to 50 feet, and a score of -3 for levee heights >50 feet. As with other
receptors, if more than one method was applied to Human Use Effects, an average was used such that
the maximum score by reach, per activity, did not exceed 3.
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2.8.3 Activities

After considerable discussion and trying to assign a score to the impacts of maintenance
dredging and dredged material placement to the various receptors, the ICT determined that the process of
maintenance dredging would have to be broken into various activities before one could logically examine
impacts. Therefore, the impact from each alternative on any given receptor was broken into four activities:
dredging impacts, impacts from the conveyance of dredged material, impacts from the placement of the
dredged material, and post-placement impacts.

cemept, etc. Post-placement Activity impacts are those

29 ATION\ON PLACEMENT ALTERNATIVES

various options Wi . Like the cost data, some of this information was developed before the
Screening Criteria \were and some was required for application of the criteria. Therefore, data
concerning some options,“which have been excluded by the Screening Criteria, are included for
information purposes

1%
2.9.1 Present Practices
2.9.11 Reach 1

At present, all maintenance material from Reach 1 is placed in PAs 176-191, which are
unconfined, open-bay placement areas, except for PA 176, which is confined.
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2912 Reach 2

At present, all maintenance material from Reach 2 is placed in PAs 192202, which are
unconfined, open-bay placement areas, except that part of PA 202 is confined.

29.13 Reach 3

Presently, maintenance material from Reach 3 is placed in PAs 203, 204, 206-210 in the
Land Cut. PA 204 is completely leveed, while parts of PAs 203, 206, 207, and 208 are ially leveed. PA
210 has some incomplete levees to direct the flow of dredged material away fL(ﬁTe

under ordinary circumstances, little dredging is required in this reach, there is sufficient capacity in the
present placement areas for the 50-year life of the project.

2914 Reach 4

At present, all maintenance material from
unconfined, open-bay placement areas, except that PA 211 has\some incomplete le
of dredged material away from the GIWW and part of PA 222 is confined

;

At present, all maintenance matégjal from Reach 5 is
unconfined, open-bay placement areds,\excephthat PA 226 is confined/a

ifrect the flow

2915 Reach 5

placed in PAs 223-228, which are
d PA 225 is semiconfined.

29.1.6 Reach 6

Reach 6 is placed in PAs 229-239, which are

292

oceangoing hopper dredges, jpipgline dredges and hopper barges or scows, and pipeline dredges and
pipelines. All of these optiofis would remove maintenance material from the Laguna Madre system, so
that the future maintenanceArequencies were reduced by 14 percent to account for this. This percentage
reduction was based py-information derived from the Sediment Transport Computer Medel, conducted by
the Waterways Expériment Station of the USACE (Teeter, 2000).

29.21 Oceangoing Hopper Dredges

Because of their size, these dredges are not able to turn around in the GIWW, without
dredging a turnaround basin. A series of dredged turnaround basins in the Laguna Madre was not
included as a viable possibility. The dredges would have to enter and exit the GIWW through three
possible channels: Corpus Christi (CC), Port Mansfield (PM), and Brazos Island Harbor (BIH). For
example, for Reaches 1, 2, 3, and most of 4 (the CC-PM Section), the dredge would enter via the Corpus
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Christi Ship Channel, locate the position of last dredging, dredge until full, exit through the Port Mansfield
Channel, and deposit the dredged material in a Port Mansfield ODMDS. The dredge would then reverse
this procedure, entering at Port Mansfield and depositing the dredged material in a Corpus Christi
ODMDS. It would then go back through the GIWW to the Port Mansfield Channel ODMDS, etc. For the
rest of Reach 4, and for all of Reaches 5 and 6 (the PM-PI Section), this scenario would be repeated
using BIH and Port Mansfield ODMDSs. Three full-time dredges and one at 44 percent of the time would
be required for Reach 1. Five full-time dredges would be needed for Reach 2 and one at 50 percent;
three dredges in Reach 3 at 100 percent and one at 52 percent. Four dredges would bé\needed in the
northern portion of Reach 4 at 100 percent and one at 42 percent; one dredge in t hern portion of
Reach 4 at 63 percent; one dredge in Reach 5 at 39 percent; and two dredges in/Reach 6 at'100 percent
and one at 23 percent. Dredging of the various reaches could not be conducted independently but would
have to be carefully coordinated. Looking at the CC-PM section as one large reach for ocean placement

dredges and that this number of dredges could be located a available. represents an
increase of 880 percent over the 1,681 self-propelled commercial\vessel trips through this portion of the
GIWW (both directions) during 1997 (USAC tion Data Center, Waterborne Commerce Statistical
Center, 2000). An 880 percent increase j ssel traffic would greatly incre both bank erosion and the
possibility of a spill by collision in the kaguna.\ NeW ocean placement siteg,or expansion of present sites,

would be required, necessitating the preparation of site designation El

Assumptions made in the\impact analysig are 1) the use of a 1,300-cy dredge (roughly
130 cy of dredged material would be transported \per r trip since maintenance material is typically

cycle by oceangoing/fiopper dredges, which would travel a total of 620,859 miles. With a 34.0-month
dredging frequency, dredging could not be completed with only one dredge.

Reach 2 maintenance would require 8,402 trips and 178.1 dredging-months per dredging
cycle by oceangoing hopper dredges, which would travel a total of 945,236 miles. With a 32.4-month
dredging frequency, dredging could not be completed with only one dredge.
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Reach 3 maintenance would require 4,878 trips and 103.4 dredging-months per dredging
cycle by oceangoing hopper dredges, which would travel a total of 548,820 miles. With a 29.4-month
dredging frequency, dredging could not be completed with only one dredge.

Reach 4 maintenance would require 3,852 trips and 83.8 dredging-months per dredging
cycle in the northern part and 1,094 trips and 11.9 dredging-months per dredging cycle in the southern
part by oceangoing hopper dredges, which would travel a total of 444,608 and 58,179 miles, respectively.
With a 19.0-month dredging frequency, dredging in the northern part could not be completed with only one
dredge.

-months per dredging

Reach 5 maintenance would require 1,204 trips and 13.1 dredgin
cycle by one oceangoing hopper dredge, which would travel a total of 64,051
reach in which dredging could be completed by only one dredge.

2922

8 pipeline dredges that are used for present
ping the short distance into the designated

SCOWS.

2,000 cy scows ‘available forluse jon the Texas Coast (G&B, 1997). To be used in the GIWW, these
-loaded/ so the amount of maintenance material that can be moved by tugs and
scows is 1,200 cy per trip ODMDSs, assuming that the material coming from the suction head into
the scows is 20 pergent solids and no overflow to increase the solids content is allowed, because that
would cause the relegsé of suspended solids. To arrive at rough costs for this placement alternative, it
was assumed that while the scows were being filled, the tugs which brought the scows from the ODMDSs
would untie and go to the other end of the scow, so that the one-way trip scenario discussed above for
hopper barges would not be true for pipeline dredges and scows. Even so, the average round-trip
distances to the ODMDSs are not short, ranging from 30 miles in Reach 4 to 111 miles for Reach 2.
Therefore, the amount of material that can be removed from the GIWW each day is dependent on the
amount that can be transported in the scows, not the amount that can be dredged (approximately
1,800 cy/hour = 43,200 cy/day). Therefore, the amount of maintenance material that can be removed
each day ranges from 865 cy for Reach 2 to 3,200 cy for Reach 4, leading to dredging times per dredging

barges could only\be ha




cycle ranging from 44 days (0.1 years) for the southern part of Reach 4 to 1,263 days (3.5 years) for
Reach 2. The per-reach dredging time only exceeds the per-reach dredging cycle for Reach 2. However,
as can be seen from the table (Table 2- ) included at the end of this section, for all reaches, three
dredges and associated scows would be required 100 percent of the time and a fourth would be needed
roughly 23 percent of the time. Thus, for this alternative, at all times there would be three dredges and 12
scows and tugs in the GIWW, 24 hours per day. During 23 percent of each year, there would be four
dredges and 16 scows and tugs in the GIWW, 24 hours per day. The following table (Table 2-6) presents
the following for each reach (Reach 4 is divided into North and South of Port Mansfield): the time required

to dredge the reach (Dredging Time); the frequency with which the reach has bee lly dredged,
reduced by 14 percent for removal of sediment from the Laguna Madre syste redging Cycle); the
amount of time in each dredging cycle when dredging would actually be occurfing with one dredge and

four scows (Dredging Time/Dredging Cycle); the number of round trips by scow-tug combination per
dredging cycle (Number of Trips); and the number of miles covered by the sgows and tugs per cycle
{(Number of Miles).

TABLE 2-6

PARAMETERS FOR CUTTERKEAD
SUCTION DREDGES AND SCQWSs

Dredging D i
Reach Time cle
2.8&@

ng N Dredging Time er Number
Dredging Cycle of Ffips of Miles

1 1.6 years 0.55 2,391 181,751
2 3.5 years 2.7vye 1.28 3,641 404,141
3 1.6 years 0.63 2,114 181,802
4 North 4 years 0.28 1,713 51,377

0.08 474 14,217
0.08 522 25,564
0.33 2,053 73,907
Total 3.23 12,908 932,759

4 South

GIWW through the\Lagun re, assuming that needs for maintenance dredging in the various reaches
could be accomplished usirig the fewest possible barges and that this number of barges could be located
and made available. is represents an increase of 438 percent over the 1,681 self-propelled commercial
vessel trips through this portion of the GIWW (both directions) during 1997 (USACE Navigation Data
Center, Waterborne Commerce Statistical Center, 2000). A 438 percent increase in vessel traffic would
greatly increase both bank erosion and the possibility of a spill by collision in the Laguna Madre. New
ocean placement sites, or expansion of present sites, would be needed, requiring the preparation of site
designation EISs.
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Cutterhead Suction Dredges with Pipeline Discharge

In most of Reaches 1 and 4 and all of Reaches 2 and 3, the pipelines to the ocean would
have to cross the PINS, which violates the Federal Regulations Screening Criterion. An option would be
to run the pipeline along the GIWW, north or south of the PINS, and then go offshore. In the other
portions of Reaches 1 and 4 and the other reaches, channels across the Laguna Madre would have to be
dredged each dredging cycle for the boosters that would be required to push the material all the way to the
ODMDSs, which would require the preparation of a number of site designations EIS Additionally,
boosters would be needed because of the long pumping distances and there is percent loss of
volume pumped for each booster used (USACE data). With a booster needed

22 miles.

seagrass to open-bay bottom in the reach.
determinations of seagrass to open-bay botto

Impacts are also presented.

SUMMARY OF MATRIX IMPAC
EDGES WITH OF

FOR CUTTERHEAD SUCTION
ORE PIPELINE DISCHARGE

Dredging and
Seagras Bay Emergent Terrestrial Construction
Reach c) Bottom Habitat Habitat Days
1 w 75 0 59 2,591
5 8 0 72 15 721
6 24 10 7 24 1,942
v
293 Upland
2.9.3.1 Confined Upland

This option presumes placement in new, leveed sites on the mainland (Upland Confined
Placement Areas [UCPAs]), except for Reach 3. Sites would have to be selected and the State of Texas,
as local sponsor, would be responsible for land acquisition. Although UCPAs were identified on a map




distributed to the ICT, these sites are not necessarily available and were selected only to calculate typical
distances for cost estimates. However, even though upland placement of dredged material may not be
immediately feasible due to the lack of easements, point values were assigned.

The sizes of the UCPAs, for initial storage, were calculated by the formulae used in the
Automated Dredging and Disposal Alternatives Management System (ADDAMs) models developed at the
Waterways Experiment Station of the Corps of Engineers (USACE, 1987. EM 1110-2-50270).
Assumptions used to calculate the areas are: 1) levee height sufficient to allow a freeboardof 2 feet and a

The levee height was adjusted in the formulae to 30 feet, since that is approxi
height attainable with GIWW material (Hrametz, pers. comm.). The grain
USACE historical database and from LWA (1998a), the salini

TABLE 2-8

ACEMENT AREA DESCRIPTORS BY REACH

]

g Reach 1 Reach 2 Reach 3
egment: 1 2 3 4 5 6 7 8 9
External Area

Initial (acres) 76 178 343 270 601 73 300 141 72
Levee Heights

Long-Term (feet) 30 30 30 30 30 30 30 30 30
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TABLE 2-8 (Concluded)

Reach 4 Reach 5 Reach 6
Segment: 10 11 12 13 14 15 16 17 18
External Area
Initial (acres) 290 244 298 161 104 52 251 444 56
Levee Heights
Long-Term (feet) 30 30 30 30 30 30 30 30 30

The external acreages above for Reach 3 total 586 acres, whj
emergent acreage is roughly 2,576 acres. Therefore, there should be no impacts an piping plover habitat
or coastal cabins in Reach 3.

Additionally, the following table (Table 2-9) presenisi i from
the pipelines that would need to be placed across the Laguna arid ypland areas to the placement/areas
The area for the channels for booster pumps is a subset ofthe Lag r/pipeline
placement since the pipelines would be connected to the boosters akd, therefore, Yun-i channels
However, while the pipeline placement would be a recurrent but temgporary impact, the dredging of
channels for booster pump placement would Acres of impact are
provided below, based on the approximate pefcéntage of seagra§s to open-bay bottom in the reach

were not possible.

ACRES OF MATRIX IMPACTS FOR PIPELINE PLACEMENT BY REACH

y Emergent Terrestrial
Se rass ottom Habitat Habitat*
each {(ac) (ac) (ac)

28 40 12
18 10 1

0 0 0
59 16 9
10 30 0
42 4 28

*  While not quantifiable, there would be losses of Terrestrial Habitat from road construction
associated with placement area construction.

ac = acres.

(23NN S) BN - NN V]

The following table (Table 2-10) presents the dredging/construction days and pmd, per
50 years, for conveyance of dredged material by reach and the acres of land use involved in placement.
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TABLE 2-10

SUMMARY OF HUMAN USE MATRIX IMPACTS FOR
UPLAND CONFINED PLACEMENT BY REACH

Category Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6
Days 1,317 1,613 870 1,639 258 428
pmd 9,217 11,288 870 11,473 1,808 2,998
Land use 609 872 586 1,000 56 779
There are 31 coastal cabins on existing placement areas in Reagh §, none of which would

be affected by confined upland placement in Reach 3.
2932 Thin Layer

This placement option allows dredged material to e placed on an upland rea, as a
beneficial use. In general, a small levee or dike is used parallel ta the channel\bsi gec‘. and
possibly one or two others perpendicular to the channel, to keep\the dredged materi f/ro/ flowing back
into the channel. The placement is designed g0, that a sediment layer roughly 6—-12 inches thick is
produced. A layer such as this allows nutrienfs-inthe dredged material to\be transferred to the soils but
allows the salt content to be reduced by rain@uch that relatively rapid\revegetation can occur. The results

Laguna Madre area needéd for pipeline placement since the pipelines would be connected to the boosters
and, therefore, rundri the channels. However, while the pipeline placement would be a recurrent but
temporary impact, the dredging of channels for booster pump placement would be a permanent removal
of habitat. The impacts from the pipeline corridors are the same as those for upland confined, but the

placement area size is not.
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TABLE 2-11

SUMMARY OF MATRIX IMPACTS FOR
THIN LAYER PLACEMENT BY SEGMENT

Bay Emergent Terrestrial
PA Seagrass Bottom Bay Habitat™
Reach Segment (ac) (ac) (ac) (ac) (ac)
1 1 1,758
1 2 4,563 23 28 40
1 3 9,417
2 4 7,904
2 5 17,261 8 18 1 1\
3 6 Not feasible
3 7 Not feasible
3 8 Not feasible
3 9 Not feasible
4 10 7,837
4 11 6,283
4 12 7,826 59 9
4 13 3,
5 14 2,47
5 15 10 30 0
6 16 6,453
6 12,230 42 4 28
6 /(:8\/\ 1,164

%ile ndt quantifiable, there would be}&s@s of Terrestrial Habitat from road construction associated
ith placement area construction.

ac = acres

e following| table (Table 2-12) presents the dredging/construction days and pmd, per
50 years, for conveyance af dretiged material by reach and the acres of land use involved in placement.

TABLE 2-12

SUMMARY OF HUMAN USE MATRIX IMPACTS FOR
THIN LAYER PLACEMENT BY REACH

Category Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6
Days 1,317 1,613 N/A 1,639 238 428
pmd 9,217 11,288 N/A 11,473 1,608 2,998
Land use 15,674 25,097 N/A 25,816 3,444 19,874
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294 Beach and Washover Nourishment

Beach Nourishment would be by transportation of dredged material from the GIWW to the
beaches of South Padre Island to replenish sand, which is being eroded by natural processes. For
washover nourishment, the pipelines would go to selected washover areas. For nourishment to occur,
pipelines would have to be laid from the GIWW across the bays and islands to the beach or washover.
These pipelines would normally be floated on the bay surface, causing problems for recreational boaters,
especially at night. To ease this problem for recreational boaters, a submerged section could probably be
included every few thousand feet for recreational boaters to pass easily over the submiérged pipeline at
low tide, provided water depths are sufficient.

a high silt fraction. Therefore, only the m
Additionally, for all of Reaches 2 and 3

295

2.9.51

practice in all reaches, except for Reach 3 in the Land Cut. Material is dredged by a cutterhead pipeline
dredge and pumped via pipeline into the existing open-water placement areas and allowed to flow by
gravity and currents onto the Laguna bottom. Mounding occurs next to the discharge pipe and the
dredged material feathers out from there. Potential impacts would include burial of benthic organisms and
seagrasses and increased turbidity. Seagrasses can endure burial of roughly 3 inches (Dunton et al.,
2002). Since 6 inches of accumulation was assumed for the calculation of the Thin Layer Placement
option and since not all material stays on site with open-bay unconfined placement, the same acreages as
Thin Layer were used to calculate the area of impact for open-bay unconfined placement. These are
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Reach 1: 948 acres (853 seagrass, 95 bay bottom); Reach 2: 1,517 acres (737 seagrass, 780 bay
bottom); Reach 3: 820 acres (533 seagrass, 287 emergent land); Reach 4: 957 acres (362 seagrass, 595
bay bottom); Reach 5: 151 acres (122 seagrass, 29 bay bottom); and Reach 6: 746 acres (298 seagrass,
448 bay bottom). These acreages were used in the impacts to seagrass, bay bottom, and emergent
habitat. For Reach 3, Open-Bay Unconfined placement would involve piping material to The Hole, which
would impact seagrasses and sand/algal flats.

The following table (Table 2-13) presents the acreage between the isopleths for
20 percent irradiance reaching the seagrasses, with and without open-bay dredged material placement, by
month for the first 3 months after dredging and unconfined open-bay placement f the madel of ‘worst
case’ scenario. The 3-month average was used for scoring.

TABLE 2-13
20% IRRADIANCE REDUCTION FOR UNCONFINED ’W
OPEN-BAY PLACEMENT BY'REACH
Month Reacht Reach2  Reach3 Ré@ch 4\ Reach5 \ Reaeh
314

April 17 \[

May 114
June 11 101
Average 80 K 0* 131 176

* This number is assumed based on higher sa d ohtent since no ope y placement was included in the
model for Reach 3.

g/L. for any 3 months after dredged material
ducted for the use of ICT by the USACE
Average TSS values above 100 mg/L only
A TSS average above 50 mg/L occurred in

The average TSS was not\higher\than 2

TABLE 2-14

SUMMARY OF HUMAN USE MATRIX IMPACTS FOR
UNCONFINED OPEN-BAY PLACEMENT BY REACH

Category Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6
Days 659 862 1,526 861 78 213
pmd 659 862 21,360 861 78 213
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2952 Open-Bay Confined

This scenario presumes that all material will be placed in leveed areas, as with upland
placement, but the leveed areas would be along the GIWW. This is present practice only for Reach 3.
Fifteen feet was considered to be the practical upper levee-height limit for confined placement areas in the
open bay, since open-bay levees would be constructed with geotextile tubes (a pyramidal set of six
geotextile tubes would be used to achieve a height of 15 feet). Since upland placement sites were
designed with constructed earthen levees, up to 33 feet in height, the areas needed for open-bay confined
placement are considerably larger than for upland confined placement. The segmentsused for UCPAs
are not used here since the limitation on pumping distance does not apply. Thergfofe, the drea required
for each existing placement area has been calculated and compared with the si f the emergent portion
of each placement area. This scenario, like ocean placement and upland confined placement, would
remove the maintenance material from the system, so that the future maintenance frequencies were

able 2-15). Overall, confined

placement would require roughly 1.8 tim ¢ pland Placement, or approximately
1,003 acres, if it is assumed that the levee | height of 15 feet, which would allow roughly
11 feet of maintenance material after consolidatio ay or upland impacts would occur, except those
associated with the of the additio arid enclosed placement areas. Habitat similar to
that on existin Reach 3 wq created from existing Laguna Madre bottom and

covered for PAs\185-191. js total, it is estimated that 709 acres would be seagrass and 78 acres
would be unvegetated bay bottorn. There are 42 coastal cabins on existing placement areas in Reach 1.
unt of emergent area available, it appears that only the four of them on PAs
186, 187, and 189, additional area is required, would be affected by construction of open-bay
confined placement gareas. Additionally, piping plovers were found on six placement areas in Reach 1
(EH&A, 1993). However, due to the amount of available emergent area versus the much smaller amount
of area needed for confined placement on the placement areas with piping plover sites, it would appear
that none of these sites will be impacted. There would be 1,919 dredging/construction days and 14,390
pipeline-mile days for Reach 1 over the 50-year period.
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TABLE 2-15

ACREAGE BY PLACEMENT AREA FOR CONFINED
OPEN-BAY PLACEMENT FOR REACH 1

Area Required Additional
Total Emergent for Confined Area
PA Area Area Placement Required
175 291 28.4 0.0*
176** 133.8 113.4 10.2
177 35.8 27.0 5.9
178 125.3 78.6 15.3
179 40.1 23.9 5.1
180 125.6 76.1
181 96.6 58.9
182 58.5 36.5
183 152.1 59.3
0.0
9.3
88.8
174.2
. 198.1
161.5 161.5
94.3 94.3
61.1 61.1
1,003.0 787.3

le 2-16). Overall, confined placement would require roughly 1.9 times the
lacement, or approximately 1,525 acres, if it is assumed that the levees are
built to a total heighw 15 feet. No bay or upland impacts would occur, except those associated with the
construction of the additional levees and emergent areas. Habitat similar to that on existing leveed areas
in Reach 3 would be created from existing Laguna Madre bottom areas and these areas would be
periodically covered with maintenance material and impacts similar to those from Upland Confined
placement would occur in the placement areas. A total of 1,214 acres of Laguna bottom would be
covered to create the confined placement areas. Of this, it is estimated that 590 acres would be seagrass
and 624 acres would be unvegetated bay bottom. There are 33 coastal cabins on existing placement
areas in Reach 2, all of which would be demolished with the construction of open-bay confined placement
areas, since additional area is required on all placement areas. Piping plovers were found on two
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placement areas in Reach 2 (EH&A, 1993), and it would appear that all of that habitat would similarly be
covered by creation of the open-bay confined placement areas. There would be 2,284
dredging/construction days and 18,504 pipeline-mile days for Reach 2 over the 50-year period.

TABLE 2-16

ACREAGE BY PLACEMENT AREA FOR CONFINED
OPEN-BAY PLACEMENT FOR REACH 2

i
Area Required /ﬁal
Total Emergent for Confined
PA Area Area Placement Required
192 90.6 0.0 53.2
193 90.6 38.0 /g .6
194 121.5 24.6 49
195 103.0 0.3
196 103.0 41.2
197 304.4 80.4
198 146.2
199 124.9
200 196.2 5.
201 173.7 &~
202 195.6 1.

—
/
—
[9)]
N
1
o

Total 1,649.7 m

e
reach contains PA\LQ/m all in the Land Cut (Table 2-17). PA 205 is
W ANPA 204\is complete|y eveed, while parts of PAs 202, 203, 206, 207, and 208 are

w?uld occur since, to achieve open-bay confined placement in Reach 3,
confined areas would have tp be created in The Hole, an open-water fishing area east of the northern
portion of the Land\Cut. itat similar to that on existing leveed areas would be created from Laguna
Madre bay bottom and seagrass habitat and these areas would be periodically covered with maintenance
material and impac%?lar to those from Upland Confined placement would occur in the placement
areas. The Hole is essentially all seagrass or algal/sand flats so that roughly 587 acres of seagrass and
316 acres of algal/sand flats would be buried. There are 38 coastal cabins on existing placement areas in
Reach 3, but none would be impacted by construction of open-bay confined placement areas. No piping
plovers were found on PAs in Reach 3 (EH&A, 1993, 1997b), but impacts to 316 acres of algal/sand flats
would likely impact piping plovers. Channeis would have to be dredged into The Hole to provide access
for equipment for levee construction. There would be 2,205 dredging/construction days and 30,876
pipeline-mile days for Reach 3 over the 50-year period.
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TABLE 2-17

ACREAGE BY PLACEMENT AREA FOR CONFINED
OPEN-BAY PLACEMENT FOR REACH 3

Area Required Additional

Total Emergent for Confined Area
PA Area Area Placement Required
203 324.5 311.3 66.9
204 167.7 167.7 33.3
206 380.4 380.4 120.8
207 322.2 322.2 177.7
208 769.0 767.0 384.8
209 193.4 193.4 4.9
210 242.8 240.7 /@4.3
Total 2,400.0 2,382.7 95@ 7 .
* Emlergent areas of existing PAs is not applicable for this r\@ih skiall PAs would be moéd to The

ole
Reach 4. This reach contai 11 -222. The\sameinformation, as for Reach 1, is

provided below (Table 2-18). PA 211 ha
away from the GIWW. Overall, confi

would be seagrass and 941 acres would be unvegetated bay bottom. There are 6 coastal cabins on
existing placement areas in Reachy 4, all of which would be demolished with the construction of open-bay
iping plovers were found on PAs in Reach 4 (EH&A, 1997b). There
ction days and 17,828 pipeline-mile days for Reach 4 over the 50-year

confined placemant areas.
would be 2,971 dredging/cons
period.

Re 5. This reach contains PAs 223-228. The same information, as for Reach 1, is
provided below (Table 2-19). Overall, confined placement wouid require roughly 1.5 times the placement
area of Upland Placement, or approximately 223 acres, if it is assumed that the levees are built to a total
height of 15 feet. No bay or upland impacts would occur except those associated with the construction of
the additional levees and emergent areas. Habitat similar to that on existing leveed areas in Reach 3
would be created from existing Laguna Madre bottom areas and these areas would be periodically
covered with maintenance material and impacts similar to those from Upland Confined placement would
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TABLE 2-18

ACREAGE BY PLACEMENT AREA FOR CONFINED
OPEN-BAY PLACEMENT FOR REACH 4

Area Required Additional
Total Emergent for Confined Area
PA Area Area Placement Required
211 140.8 454 126.7
212 192.1 0.0 189.4
213 191.7 0.0 108.1
214 1914 0.0 145.6
215 1941 0.0 163.4
216 194.7 0.0
217 193.3 0.0
218 194.3 0.0
219 119.8 0.0
220 216.1 0
221 387.2 63\3 165.8
222* 259.4 52. 82.7
Total 2,4749 \ 161.3 1,513.5
* Parts of PA 222 are completgy eveew
TABLE"2-1
ACREAGE BY PLACEM EA FOR CONFINED
PEN-BAY PRACEMENT FOR REACH 5
ﬂ % Area Required Additional
Emergent for Confined Area
PA Area Placement Required
223 137.4 38.4 0.0
224 172.3 14.2 0.0
225 77.6 7.8 0.0
226* 247.6 79.2 0.0
227 43.0 356 0.0
228 115.1 47.9 0.0
Total 793.0 223.0 0.0

* PA 225 is semiconfined and PA 226 is leveed.

occur in the placement areas. No acres of Laguna bottom would be covered to create the confined
placement areas. There are 14 coastal cabins on existing placement areas in Reach 5. However, due to
the large amount of emergent area available, it appears that none of them would be affected by




construction of open-bay confined placement areas. No piping plovers were found on PAs in Reach 5
(EH&A, 1997b). There would be 339 dredging/construction days and 2,035 pipeline-mile days for Reach 5
over the 50-year period.

Reach 6. This reach contains PAs 229-239. The same information, as for Reach 1, is
provided below (Table 2-20). Overall, confined placement would require roughly 1.7 times the placement
area of Upland Placement, or approximately 1,239 acres, if it is assumed that the levees are built to a total
height of 15 feet. No bay or upland impacts would occur except those associated with therconstruction of
the additional levees and emergent areas. Habitat similar to that on existing leve in Reach 3
would be created from existing Laguna Madre bottom areas and these area

ated that 461 would be seagrass and
existing placement areas in

. ACREAGE BY PLACEME REA FOR CONFINED
\ PEN-BAY PLACEMENT FOR REACH 6

v \K\ v Area Required Additional
Total Emergent for Confined Area
PA : rea Area Placement Required
229 j 2 50.4 7.9 0.0
230 82.5 46.5 4.4 0.0
231 127.8 67.0 6.7 0.0
232 127.4 52.5 53.4 0.9
233 210.0 14.7 691.8 6771
234 121.6 0.0 421.6 4216
235 121.6 0.0 17.3 17.3
236 1291 0.0 0.1 0.1
239 49.38 0.0 36.3 36.3
Total 1,098.6 2311 1,239.4 1,153.3

2-31




2953 Open-Bay Semiconfined

This alternative would allow runoff from existing confined placement areas, or new
semiconfined placement areas on emergent land near the GIWW, onto the flats or open water behind the
placement areas. In open-bay areas, levees would have to be constructed on the GIWW side of the
placement areas, with wing levees extending for some distance perpendicular to and away from the
GIWW, with no back levees. This levee system would partially contain the material and thus, theoretically,
create emergent areas. Over time, more Laguna bottom would likely be covered than with confined

placement.

Placement would require placing geotextile tubes at the existing open-water placement

plankton.

The areas needed f
are as follows:

total height of {5 feet\, Bay impacts would occur from the construction of the additional levees and from
runoff from the placement aréas. /As noted below, no unvegetated bay bottom habitat would be needed
for levee creation\on PAs 175-184, but a minimum of 852 acres of Laguna bottom would be completely
covered for PAs 185-191 this total, it is estimated that 767 acres would be seagrass and 85 acres
would be unvegetated bay bottom. There are 42 coastal cabins on existing placement areas in Reach 1.
However, due to the large amount of emergent area available, it appears that only four of them would be
affected by construction of open-bay semiconfined placement areas. Additionally, piping plovers were
found on six placement areas in Reach 1 (EH&A, 1993). However, due to the amount of available
emergent area versus the much smaller amount of area needed for semiconfined placement, it would
appear that none of these sites will be impacted. There would be 1,376 dredging/construction days and
10,320 pipeline-mile days for Reach 1 over the 50-year period.
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TABLE 2-21

ACREAGE BY PLACEMENT AREA FOR SEMICONFINED
OPEN-BAY PLACEMENT FOR REACH 1

Area Required Additional
Total Emergent for Semiconfined Area
PA Area Area Placement Required
175 29.1 284 0.0*
176 133.8 113.4 10.9
177 35.8 27.0 6.3
178 125.3 78.6 16.4
179 40.1 23.9
180 125.6 76.1
181 96.6 58.9
182 58.5 36.5
183 152.1 59.3
184 98.7
185 105.4
186 117.4
187 137.8 /
188 165.8
189 124.7
190 69.9
191 57.3
Total "¢~ 1,6>§.9

Reach 2. This reach contains PAs 192-202. For this reach, the same information as for
Reach 1 is proviged below (Tablg 2-22). Overall, semiconfined placement would require approximately
1,646 acres, if it is\@ssu - the three levees are built to a total height of 15 feet. Bay impacts would
occur from the congstruction” of the additional levees and from runoff from the placement areas. A
minimum of 1,335 acres” of Laguna bottom would be completely covered to create the semiconfined
placement areas. this, it is estimated that 648 acres would be seagrass and 687 acres would be
unvegetated bay bottom. There are 33 coastal cabins on existing placement areas in Reach 2, all of which
would be demolished with the construction of open-bay semiconfined placement areas. Piping plovers
were found on two placement areas in Reach 2 (EH&A, 1993), and it would appear that all of that habitat
would be covered by creation of the open-bay semiconfined placement areas. There would be 1,681
dredging/construction days and 13,616 pipeline-mile days for Reach 2 over the 50-year period.
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TABLE 2-22

ACREAGE BY PLACEMENT AREA FOR SEMICONFINED
OPEN-BAY PLACEMENT FOR REACH 2

Area Required Additional
Total Emergent for Semiconfined Area
PA Area Area Placement Required
192 90.6 0.0 57.3
193 90.6 38.0 58.8
194 121.5 246 80.8
195 103.0 0.3 736
196 103.0
197 304.4
198 146.2
199 124.9
200 196.2
201 173.7
202 195.6 .
Total 1,649.7 310.? 1,6>1\5.6 2

Reach 3. This reach contains\PAs\203-210, all in lﬁ%d Cut (Table 2-23). Overall,

dredging/construction days-and 24,532 pipeline-mile days for Reach 3 over the 50-year period.

Reach 4. This reach contains PAs 211-222. The same information, as for Reach 1, is
provided below (Table 2-24). Overall, semiconfined placement would require approximately
1,807.2 acres, if it is assumed that the three levees are built to a total height of 15 feet. Bay impacts
would occur from the construction of the additional levees and from runoff from the placement areas. A
minimum of 1,646 acres of Laguna bottom would be completely covered to create the semiconfined
placement areas. Of this, it is estimated that 623 acres would be seagrass and 1,023 acres would be
unvegetated bay bottom. There are 6 coastal cabins on existing placement areas in Reach 4, all of which
would be demolished with the construction of open-bay semiconfined placement areas. No piping plovers
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were found in Reach 4 (EH&A, 1997b). There would be 2,070 dredging/construction days and 2,418
pipeline-mile days for Reach 4 over the 50-year period.

TABLE 2-23

ACREAGE BY PLACEMENT AREA FOR SEMICONFINED
OPEN-BAY PLACEMENT FOR REACH 3

Area Required ;gy'\oial
Total Emergent for Semiconfined e
PA Area Area Placement ~ Required
203 324.5 311.3
204 167.7 167.7
206 380.4 380.4
207 322.2 322.2
208 769.0 767.0
209 193.4 193.4
210 242.8 240.7
Total 2,400.0 2,362.7
* En}ergent areas of existing PAs is le for this reach\since all PAs would be moved to The
ole.

ACREAGE BY PLACEM REA FOR SEMICONFINED
OPEN-BAX PLACEMENT FOR REACH 4

Area Required Additional
otal mergent for Semiconfined Area
a Placement Required
&

454 136.7 91.3

0.0 204.4 204 .4

0.0 116.7 116.7

0.0 157.1 1571

0.0 176.3 176.3

0.0 75.5 755

0.0 116.2 116.2

218 194.3 0.0 208.9 208.9
219 119.8 0.0 93.7 93.7
220 216.1 2.0 128.5 128.5
221 387.2 63.3 2473 184.0
222 2594 52.6 1459 93.3
Total 2,474.9 161.3 1,807.2 1,645.9

2-35




Reach 5. This reach contains PAs 223-228. The same information, as for Reach 1, is
provided below (Table 2-25). Overall, semiconfined placement would require approximately 240 acres, if
it is assumed that the three levees are built to a total height of 15 feet. Bay impacts would occur from the
construction of the additional levees and from runoff from the placement areas. No acres of Laguna
bottom would be covered to create the semiconfined placement areas. There are 14 coastal cabins on
existing placement areas in Reach 5. However, due to the large amount of emergent area available, it
appears that none of them would be affected by construction of open-bay semiconfined placement areas.
No piping plovers were found in Reach 5 (EH&A, 1997b). There would be 223 dredginy/ construction
days and 1,337 pipeline-mile days for Reach 5.

TABLE 2-25

ACREAGE BY PLACEMENT AREA FOR SEMICONFINED
OPEN-BAY PLACEMENT FOR RE}EH 5

rea Required Additional
Total Emergent r Semiconfined Area
PA Area Area Placerment i
| Voo

223 158.8 4

224 175.4 0.0
225 84.3 0.0
226 257.6 0.0
227 65.4 0.0
228 294 .4 0.0
Total 1,035.9 0.0

234, minimal unv
areas, but a mini
are included. As ‘past expérience has shown, even if it were found desirable, creating open-bay,
semiconfined placement-areas at PAs 233 and 234 could be a difficult task. Of the total acres, it is
estimated that 500 would be seagrass and 751 would be unvegetated bay bottom. There are 11 coastal
cabins on existing placement areas in Reach 6. However, due to the large amount of emergent area
available, it appears that none of them would be affected by construction of open-bay semiconfined
placement areas. No piping plovers were found in Reach 6 (EH&A, 1997b). There would be 472
dredging/ construction days and 3,305 pipeline-mile days for Reach 6.
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TABLE 2-26

ACREAGE BY PLACEMENT AREA FOR SEMICONFINED
OPEN-BAY PLACEMENT FOR REACH 6

Area Required Additional
Total Emergent for Semiconfined Area
PA Area Area Placement Required
229 129.2 50.4 8.5
230 82.5 486.5 4.7
231 127.8 67.0 71
232 1274 52.5 57.5
233 210.0 14.7
234 121.6 0.0
235 121.6 0.0
236 129.1 0.0
239 49.38 0.0
Total 1,098.6 2311

210 RESULTS OF THE MAT

A summary of the information used 'and the point valugs assigned are summarized below.

practice.

2.10.1

receptor are impact nd therefore, the score for all options is 0. For Water Column Impacts, the
turbidity and toxicity ‘effects, if there were any, would be the same for all options during the dredging phase
and all scores are 0.

Column Effects andyUses. Since all maintenance dredging occurs in the GIWW, no acres of any

Human Use impacts are based on the number of dredging/construction days, which is
423 for the present practice, Open-Bay Unconfined (OBUn). For Open-Bay Confined (OBC — 654 days or
231 > OBUnN) and Open-Bay Semiconfined (OBSC -~ 615 days or 192 > OBUn), the number of days is
within the range of 101 to 500 greater than OBUn, leading to scores of —1. For Upland Confined (UpC —
926 days or 503 days > OBUn) and Upland Thin Layer (UpTL — with the same numbers), the number of
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TABLE 2-27

MATRIX SUMMARY FOR REACH 1

Action
Receptor Option Dredging Conveyance Placement Post-placement Total
Impact Score Impact Score Impact Score Impact Score Score
Seagrass OBUn 0 ac 0.0 0 ac 0.0 711 ac 0.0 178 Long term ac
0 20% isopleth ac 0.0 0.0
OBC 0 ac 0.0 0 ac 0.0 570 ac 2.0 570 Permanent ac
0 20% isopleth ac -1.0 1.0
OBSC 0 ac 0.0 0 ac 0.0 617 ac 1.0 617 Permanent ac
0 20% isopleth ac -1.0 0.0
UpC 0 ac 0.0 23 ac -1.0 0 ac 2.0 23 Long term ac
0 20% isopleth ac 1.0 2.0
UpTL 0 ac 0.0 23 ac -1.0 0 ac 2.0 23 Long term ac
0 20% isopleth ac 1.0 2.0
OcnP 0 0.0 61 ac -1.0 0 ac 20 61 Long term ac
0 20% isopleth ac 1.0 2.0
Open-Bay OBURn 0 ac 0.0 0 ac 0.0 79 ac 0.0 0 *ac 0.0 0.0
Bottom OBC 0 ac 0.0 0 ac 0.0 63 ac 1.0 63 Permanent ac -1.0 0.0
OBSC 0 ac 0.0 0 ac 0.0 68 ac 1.0 68 Permanent ac -1.0 0.0
UpC 0 ac 0.0 28 ac -1.0 0 ac 1.0 28 Long term ac -1.0 -1.0
UpTL 0 ac 0.0 28 ac -1.0 0 ac 1.0 28 Long term ac -1.0 -1.0
OcnP 0 ac 0.0 75 ac -1.0 0 ac 1.0 75 Long term ac -1.0 -1.0
* Benthos recover rapidly except very near PA
Emergent OBUNn 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac, 0 PP** 0.0 0.0
Bay oBC 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac, OPP 0.0 0.0
Habitat OBSC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation, 0 PP 0.5 0.5
UpC 0 ac 0.0 40 ac -1.0 0 ac 0.0 40 Longtermac, O PP -0.5 -1.5
UpTL 0 ac 0.0 40 ac -1.0 0 ac 0.0 40 Longterm ac, O PP -0.5 -1.5
CcenP 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac, 0 PP 0.0 0.0
** Piping Plover Sites
Terrestriai OBUn 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac 0.0 0.0
Habitat oBC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation 1.0 1.0
OBSC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation 1.0 1.0
UpC 0 ac 0.0 12 ac -1.0 516 ac -2.0 516 Permanent ac -2.0 -5.0
UpTL 0 ac 0.0 12 ac -1.0 790 ac -2.0 790 Improvement ac 2.0 -1.0
QOcnP 0 ac 0.0 59 ac -1.0 0 ac 0.0 0 ac 0.0 -1.0
Water OBUNn 0 ac 0.0 No booster channels 0.0 Turbidity, no volume loss 0.0 No long-term turbidity 0.0 0.0
Column 0OBC 0 ac 0.0 No booster channels 0.0 No turbidity, volume loss 0.0 Reduce turbidity 0.0 0.0
Effect OBSC 0 ac 0.0 No booster channels 0.0 Turbidity, volume loss -0.5 No long-term turbidity 0.0 -0.5
UpC 0 ac 0.0 Booster channels -1.0 No turbidity, no volume loss 0.5 Reduce turbidity 0.0 -0.5
UpTL 0 ac 0.0 Booster channels -1.0 No turbidity, no volume loss 0.5 Reduce turbidity 0.0 -0.5
Transfer turbidity, no volume
OcnP 0ac 0.0 Booster channels -1.0 loss 0.0 Reduce turbidity 0.0 -1.0
Human OBUn 423 days 0.0 423 pmd® 0.0 0 ac 0.0 Minimal TSS, 0 CCb, no LTA® 0.0 0.0
Uses OBC 654 days -1.0 4,904 pmd -2.0 633 ac -2.0 No TSS,4 CC, no LTA -0.3 -5.3
OBSC 615 days -1.0 4,615 pmd -2.0 685 ac -2.0 Minimal TSS, 4 CC, no LTA -0.3 5.3
UpC 926 days -2.0 6,483 pmd -2.0 516 ac -2.0 No TSS,0CC, LTA -0.3 6.3
UpTL 926 days -2.0 6,483 pmd -2.0 790 ac 2.0 No TSS, 0 CC, no LTA 0.0 -6.0
QOcnP 2,538 days -3.0 93,923 pmd -3.0 0 ac 0.0 No TSS, 0 CC, no LTA 0.0 -6.0

? pipeline-mile-days; ® Coastal Cabins; ° Long-term aesthetic effect




days is within the range of 501 to 1,000 greater than OBUn, leading to scores of —2. Ocean Placement by
Pipeline (OcnP — 2,538 days) requires over 1,000 days more than OBUn, leading to a score of -3.

2.101.2 Conveyance Action

The Conveyance Action column is also based on the acres of the receptors, except for
Water Column Effects and Human Uses. For all of the acre receptors (Seagrass, Open-Bay Bottom,
Emergent Bay Habitat, Terrestrial Habitat), except Emergent Bay Habitat for OcnP, there are impacts from
laying pipelines and dredging booster channels, which fall into the 1-to-100-acre rang ading to scores

generating scores of —-2.

2.10.1.3 Placement Action

As noted in Section 2.8. based on toxicants in the elutriate, because
there has been no evidence of problems since 1986. re, only the reduction in turbidity, associated

. OBC and OBSC, which caused a volume loss for aquatic flora and
, while UpC, UpTL, and OcnP, which caused no volume loss, received
. The averages of the partial scores are presented in Table 2-27.

partial scores of

mpacts, for the Placement Action, were determined by the number of acres
removed from existing uses by placement. The existing placement areas have been designated for
OBUn, so OBUn rerrioves 0 acres from existing practice. OBC and OBSC remove 633 and 685 acres of
the Laguna Madre, respectively, from existing uses of fishing, boating, etc., leading to scores of -2 for
being in the 101-1,000 acres-more-than-present-practice category. UpC and UpTL were also in this
category, for the removal of Terrestrial Habitat from customary use, and also received scores of —2.
Actual placement, by the OcnP option, should cause no Human Use impacts and a score of 0 was
assigned to this option.
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2.10.1.4 Post-Placement Action

The Post-Placement Action is a little more complicated because, as can be seen from
Table 2-27, there are more types of impacts per receptor than for the other actions. For example, there is
burial of 711 acres of seagrass by OBUn, but there is empirical evidence (Sheridan, 1999) that recovery
occurs over 75 percent of this area between dredging cycles, so 25 percent of this, or 178 acres, is
considered a long-term loss. OBC and OBSC, on the other hand, lead to permanent loss of seagrasses
of 570 and 617 acres of seagrass, respectively, leading to partial scores of —2. The acres of seagrass lost

with and without OBUn, and none would be expected for the other placement options. Therefore, all
partial scores for irradiance are 0. The averages of the partial scorgs for direct i grass and
the indirect impacts, via irradiance, are presented in Table 2-27:

Research has shown that benthos recover rapidly, except in the im iate vicinity of the
placement area (Sheridan, 1999). Therefore, the area of imp C ost-placement] for OBUn is not
enough to change the permanent or long-term jmipagts of the other‘options from the 1-to-100-acre scoring
range and all other options received a scor 1 fEr\\ﬁhe Open-Bay Bottom receptor.

ill allow temporary creation of Terrestrial Habitat for scores of +1. UpC
will permatiently remove 516 acres of Terrestfiadl Habitat from customary usage for a —2, whereas UpTL

All Watar Columpt scores are 0 since, while there is turbidity associated with OBUn, the
seagrass model showed o -term difference between the with- and without-placement scenarios and
the sediment transport model showed a sharp decrease in the difference between the with- and without-
placement turbidity within"a few months. Therefore, the fact that some other options reduce that turbidity
is not a quantifiable benefit.

%

For impacts to Human Uses, all of the options produce minimal to no TSS, according to
the models, so the only scoring comes from the long-term aesthetic (LTA) impact of 292 acres of Upland
Confined placement areas to a height of 32 feet and the loss of four coastal cabins from the OBC and
OBSC options. For OBC, a partial score of 0, for no TSS, averaged with a partial score of —1, for the loss
of four coastal cabins, and a 0 for no LTA impacts, leads to a final score of —=0.3. The same is true for
OBSC. For UpC, a partial score of 0, for no TSS, averaged with a partial score of 0 for the loss of no
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coastal cabins and a -1 for LTA impacts, also leads to a final score of —-0.3. UpTL and OcnP generate no
TSS, impact no coastal cabins, and have no LTA impacts, leading to final scores of 0.0.

2.10.2 Reach 2

The discussion in this section is based on the scoring criteria presented above in
Section 2.8.2. The results of the Matrix are summarized in Table 2-28.

2.10.2.1 Dredging Action

The Dredging Action column is based on the acres of the receptors, except for Water

impacted and, therefore, the score for all options is 0. For Water Column |
toxicity effects, if there are any, would be the same for all optionsoduring the

ction column is also based on the acres of the receptors, except for
Water Column Effects and.Hurman Uses. The guidance given in Section 2.8.2 and the fact that all options
impact the same or fewer dcres than does OBUn, lead to neutral or positive scores for Seagrass, Open-
Bay Bottom, and Emerdent Bay Habitats. UpC and UpTL impact 980 and 1,651 more acres of Terrestrial
Habitat, respectively, than does OBUn, leading to scores of -2 and -3, respectively.

As noted in Section 2.8.2, no scores were based on toxicants in the elutriate because
there has been no evidence of problems since 1986. Therefore, only the reduction in turbidity, associated
with OBC, UpC, and UpTL and the loss of water volume for plankton and nekton, associated with the
creation of OBC and OBSC placement areas, led to Water Quality scoring. There is some turbidity
associated with OBUn and OBSC (partial score of 0), so the reduction of turbidity for UpC and UpTL led to
partial scores of +1. OBC and OBSC, which caused a volume loss for aquatic flora and fauna, received
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TABLE 2-28

MATRIX SUMMARY FOR REACH 2

Action
Receptor Option Dredaging Conveyance Placement Post-placement Total
Impact Score Impact Score Impact Score Impact Score Score
Seagrass OBUn 0 ac 0.0 0 ac 0.0 802 ac 0.0 201 Long term ac
80 20% isopleth ac 0.0 0.0
OBC 0 ac 0.0 0 ac 0.0 681 ac 20 681 Permanent ac
0 20% isopleth ac -0.5 1.5
OBSC 0 ac 0.0 0 ac 0.0 749 ac 1.0 749 Permanent ac
0 20% isopleth ac -0.5 0.5
UpC 0 ac 0.0 8 ac -1.0 0 ac 2.0 8 Long term ac
0 20% isopleth ac 1.5 25
UpTL 0 ac 0.0 8 ac -1.0 0 ac 2.0 8 Long term ac
0 20% isopleth ac 1.5 2.5
OcnP
N/A
Open-Bay OBUn 0 ac 0.0 0 ac 0.0 849 ac 0.0 0 *ac 0.0 0.0
Bottom OBC 0 ac 0.0 0 ac 0.0 721 ac 2.0 721 Permanent ac -2.0 0.0
OBSC 0 ac 0.0 0 ac 0.0 793 ac 1.0 793 Permanent ac -2.0 -1.0
UpC 0 ac 0.0 18 ac -1.0 0 ac 2.0 18 Long term ac -1.0 0.0
UpTL 0 ac 0.0 18 ac -1.0 0 ac 2.0 18 Long term ac -1.0 0.0
OcnP N/A
* Benthos recover rapidly except very near PA
Emergent OBUn 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac, 0 PP* 0.0 0.0
Bay 0OBC 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac,2PP -0.5 -0.5
Habitat OBSC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation, 2 PP 0.0 0.0
UpC 0 ac 0.0 10 ac -1.0 0 ac 0.0 10 Longtermac, OPP 0.5 -1.5
UpTL 0 ac 0.0 10 ac -1.0 0 ac 0.0 10 Longtermac, OPP  -0.5 -1.5
OcnP N/A
** Piping Plover Sites
Terrestrial OBUn 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac 0.0 0.0
Habitat OBC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation 1.0 1.0
OBSC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation 1.0 1.0
UpC 0 ac 0.0 1ac -1.0 980 ac -2.0 980 Permanent ac -2.0 -5.0
UpTL 0 ac 0.0 1 ac -1.0 1,651 ac -3.0 1,651 improvement ac 3.0 -1.0
OcnP N/A
Water OBUn 0 ac 0.0 No booster channels 0.0 Turbidity, no volume loss 0.0 No long-term turbidity 0.0 0.0
Column OBC 0 ac 0.0 No booster channels 0.0 No turbidity, volume loss 0.0 Reduce turbidity 0.0 0.0
Effect OBSC 0 ac 0.0 No booster channels 0.0 Turbidity, volume loss -0.5 No long-term turbidity 0.0 -0.5
UpC 0 ac 0.0 Booster channels -1.0 No turbidity, no volume loss 0.5 Reduce turbidity 0.0 -0.5
UpTL 0 ac 0.0 Booster channels -1.0 No turbidity, no volume loss 0.5 Reduce turbidity 0.0 -0.5
OcnP N/A
Human OBUn 808 days 0.0 808 pmd® 0.0 0 ac 0.0 Minimal TSS, 0 CC°, no LTA® 0.0 0.0
Uses oBC 1,058 days -1.0 8,567 pmd -2.0 1,402 ac -3.0 No TSS, 33 CC, no LTA -0.7 -6.7
OBSC 1,038 days -1.0 8,412 pmd -2.0 1,542 ac -3.0 Minimal TSS, 33 CC, no LTA -0.7 6.7
UpC 1,538 days -2.0 10,767 pmd -2.0 980 ac -2.0 No TSS, 0 CC, LTA -0.3 6.3
UpTL 1,538 days -2.0 10,767 pmd -2.0 1,651 ac -3.0 No TSS, 0 CC, no LTA 0.0 -7.0
OcnP N/A

a pipeline-mile-days; b Coastal Cabins; c Long-term aesthetic effect




partial scores of —1, while UpC, UpTL, and OcnP, which caused no volume loss, received partial scores
of 0. The averages of the partial scores are presented in Table 2-28.

Human Uses impacts, for the Placement Action, were determined by the number of acres
removed from existing uses by placement. The existing placement areas have been designated for OBUn,
so OBUn removes 0 acres from existing practice. OBC and OBSC remove 1,402 and 1,542 acres of the
Laguna Madre, respectively, from existing uses of fishing, boating, etc., leading to scores of —3 for being in
the >1,000 acre category. UpTL was also in this category, for the removal of 1,651 acres of Terrestrial
Habitat from customary use, while UpC removes 980 acres and received a score of —2«

2.10.2.4 Post-Placement Action

long-term acres of seagrass (101-1,000 acre category) for partial‘scores\of +2. However, the computer
models showed 80 acres between the isopisths fon20 percent irradiance Yeaching the seagrasses, with
and without OBUn. It was assumed thatthere would be no acreage differences between isopleths for the
other options, so they received partighscores\ of 4, based on the acieadge between the isopleths. The
average of partial scores of -2 and +1 is r/OBC and OBSC, afd the average of +2 and +1 is +1.5,

for UpC and UpTL.

Rese shown that bénthos Yecoverfapidly, except in the immediate vicinity of the

—-0.5. OBSC will allow temporary creation of Emergent Bay Habitat from
and received a partial score of +1. However, OBSC also led to a loss of
two piping plover sites for a-partial score of —1 for piping plover sites, and a final score of 0 for Emergent
Bay Habitat. UpC and AUpTL each cause a long-term loss of 10 acres of Emergent Bay Habitat, while
affecting no piping pléver sites, for a final score of —0.5 (average of —1 and 0).

OBC and OBSC will allow temporary creation of Terrestrial Habitat for scores of +1. UpC
will permanently remove 980 acres of Terrestrial Habitat from customary usage for a -2, whereas UpTL
should improve 1,651 acres (see Section 2.9.3.2) for a +3.

All Water Column scores are 0 since, while there is turbidity associated with OBUn, the
seagrass model showed no long-term difference between the with- and without-placement scenarios and
the sediment transport model showed a sharp decrease in the difference between the with- and without-
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placement turbidity within a few months. Therefore, the fact that some other options reduce that turbidity
is not a quantifiable benefit.

For impacts to Human Uses, all of the options produce minimal to no TSS, according to
the models, so the only scoring comes from the long-term aesthetic (LTA) impact of 980 acres of Upland
Confined placement areas to a height of 32 feet and the loss of 33 coastal cabins from the OBC and
OBSC options. For OBC, a partial score of 0, for no TSS, averaged with a partial score of -2, for the loss
of 33 coastal cabins, and 0 for no LTA impacts, leads to a final score of —0.7. The same isrue for OBSC.
For UpC, a partial score of 0, for no TSS, averaged with a partial score of 0, for the-toss\of no coastal
cabins, and -1 for LTA impacts, leads to a final score of —-0.3. UpTL generatgs,/no TSS) impacts no
coastal cabins, and has no LTA impacts, leading to a final score of 0.0.

2.10.3 Reach 3

The discussion in this section is based on the ‘scoring criteria presented)above in
Section 2.8.2. The results of the Matrix are summarized in Tgble 2-2
2.10.3.1 Dredging Action

P

d on the acres of the receptors, except for Water
acres of any receptor are

The Dredging Action colum
Column Effects and Human Uses. Since dll'dredging occurs in the

2.10.3.2 \ ge Actio

ance Action column is also based on the acres of the receptors, except for
umgn Uses. Since upland areas, designated as placement areas, occur

in Reach 3. Therefore, theé acreages and scores are 0 for conveyance for these receptors. There are no
water column effects ffom the other options, relative to the present practice, UpC, since all boosters will
be located on uplands, which leads to a score of 0 for all of these options. For Human Uses, the other
options have over 10,000 more pmds than UpC, generating scores of —3.

2.10.3.3 Placement Action

The Placement Action column is also based on the acres of the receptors, except for
Water Column Effects and Human Uses. The guidance given in Section 2.8.2 and the fact that all options
impact between 100 — 1,000 more acres of Seagrass and Emergent Bay Habitat than does UpC, lead to
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TABLE 2-29
MATRIX SUMMARY FOR REACH 3

Action
Receptor Option Dredqing Convevance Placement Post-placement Total
Impact Score Impact Score Impact Score Impact Score
Seagrass OBUn 0 ac 0.0 0 ac 0.0 630 ac -2.0 158 Long term ac
0 20% isopleth ac -1.0 -3.0
OoBC 0 ac 0.0 0 ac 0.0 770 ac -2.0 770 Permanent ac
0 20% isopleth ac -1.0 -3.0
0OBSC 0 ac 0.0 0 ac 0.0 793 ac -2.0 793 Permanent ac
0 20% isopleth ac -1.0 -3.0
upC 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 Long term ac
0 20% isopleth ac 0.0 0.0
UpTL N/IA
OcnP NIA
Open-Bay OBUn 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 *ac 0.0 0.0
Bottom 0BC 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 Permanent ac 0.0 0.0
oBSC 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 Permanent ac 0.0 0.0
upC 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 Long term ac 0.0 0.0
UpTL N/A
OcnP N/A
* Benthos recover rapidly except very near PA
Emergent OBUN 0 ac 0.0 0 ac 0.0 340 ac -2.0 0 ac, 0 PP** 0.0 2.0
Bay OBC 0 ac 0.0 0 ac 0.0 415 ac -2.0 0 ac, 0 PP 0.0 -2.0
Habitat OBSC 0 ac 0.0 0 ac 0.0 427 ac -2.0 Temp creation, 0 PP 0.5 1.5
UpC 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 Long term ac, 0 PP 0.0 0.0
UpTL NIA
OcnP NIA
** Piping Plover Sites
Terrestrial OBUn 0 ac 0.0 0 ac 0.0 0 ac 20 0 ac 0.0 2.0
Habitat OBC 0 ac 0.0 0 ac 0.0 0 ac 2.0 Temp creation 1.0 3.0
0BSC 0 ac 0.0 0 ac 0.0 0 ac 2.0 Temp creation 1.0 3.0
UpC 0 ac 0.0 0 ac 0.0 776 ac 00 0 Permanent ac 0.0 0.0
UpTtL NIA
OcnP N/A
Water Column OBUn 0 ac 0.0  No booster channels 0.0 Turbidity, no volume loss -05 No long-term turbidity 0.0 -0.5
Column OBC 0 ac 0.0  No booster channels 0.0 No turbidity, volume loss -0.5 Reduce turbidity 0.0 0.5
Effect OBSC 0 ac 0.0  No booster channels 0.0 Turbidity, volume loss -1.0 No iong-term turbidity 0.0 -1.0
UpC 0 ac 0.0  No booster channels 0.0 No turbidity, no volume loss 0.0 Reduce turbidity 0.0 0.0
UpTL NIA
OcnP N/A
Minimal TSS, 0 CC®, no LTA®,
Human Uses OBUn 1,227 days -2.0 17,182 pmd® -3.0 243 ac -2.0 no impacts to the Hole 0.0 -7.0
No TSS, 0 CC, no LTA, impacts
OBC 1,136 days -2.0 15,909 pmd -3.0 1,185 ac -3.0 to The Hole -0.3 -8.3
Minimal TSS, 0 CC, no LTA,
0BSC 1,045 days -20 14,636 pmd -3.0 1,220 ac -3.0 impacts to The Hole -0.3 -8.3
No TSS, 0 CC, no LTA, no
upC 528 days 0.0 528 pmd 0.0 0 ac 0.0 impacts to The Hole 0.0 0.0
upTL NIA
OcnP NIA
* pipeline-mile-days; ® Coastal Cabins; © Long-term aesthetic effect
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scores of -2 for these receptors. No Open-Bay Bottom is affected by any option and the scores are 0.
UpC impacts 776 acres of Terrestrial Habitat, while the other options affect none, leading to scores of +2
for all other options.

As noted in Section 2.8.2, no scores were based on toxicants in the elutriate because
there was no evidence of problems since 1986. Therefore, only the increase in turbidity associated with
OBSC and OBUn (partial score of —1) and the volume loss associated with OBC and OBSC (partial score
of —1) led to Water Quality scoring. The average of the partial scores, ~0.5, for OBUn and ©BC, and —1.0,
for OBSC, are included in Table 2-29.

Scores for Human Uses were determined by the number of acrgs removed from existing
uses, by placement. Since the placement areas in Reach 3, where UpC plagem would otcur have
been designated for placement of dredged material, UpC would remove 0 acres from previous \usage.

2.10.3.4 Post-Placement Action

term loss. Since UpC impacts no seagrass, OBUn receiv partial score of —2. OBC and OBSC, on the

other hand, lead to permanent loss of 770\and of seagrass, respectively, leading to partial
scores of -2. T del provided no information gn'the acreage difference between the 20 percent
irradiance is , with\and without placement by OBUn, because OBUn has never been used in this

of Reach 3 sedi it was assumed that OBUn placement in The Hole would lead to essentially no
turbidity, and no\differekce in jrradjance acres. Based on the assumption of 0 acres, OBUn would receive
a partial score of § for irradiance differences. The average of the partial scores of -2 for seagrass acreage
and O for irradianc nal score of —1.0 for OBUn, OBC, and OBSC.

has shown that benthos recover rapidly, except in the immediate vicinity of the
placement area (Sheridan, 1999). Therefore, the area of impact for post-placement for OBUn is not
enough to assign a negative score to this option and all options received a score of 0 for Open-Bay
Bottom. OBSC will allow temporary creation of Emergent Bay Habitat from Seagrass and Open-Bay
Bottom and received a partial score of +1 for Emergent Bay Habitat, while all other options affected no
Emergent Bay Habitat and received a partial score of 0. No piping plover sites are impacted by any option,
leading to partial scores of 0. Averages of the partial scores for each option are presented in Table 2-29.
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UpC will impact 776 acres of Terrestrial Habitat but it has all been designated for that use.
OBC and OBSC will allow temporary creation of Terrestrial Habitat from seagrass and Emergent Bay
Habitat for scores of +1. OBUn will affect no Terrestrial Habitat for a score of 0.

All Water Column scores are 0 since, while there is turbidity associated with OBUn, the
seagrass model showed no long-term difference between the with- and without-placement scenarios, and
the sediment transport model showed a sharp decrease in the difference between the with- and without-
placement turbidity within a few months for the other reaches. Therefore, the fact that it induces turbidity
relative to UpC is not a quantifiable impact.

For impacts to Human Uses, all of the options produce minimal/'td no TSS, according to

aesthetic (LTA) impacts from UpC in Reach 3, as there would be i cabins are
impacted by any placement option. Therefore, OBUn and U o coastal
cabins, have no LTA impacts, and cause no impacts to The . d OBSC

2.104

greater than OBUn, leading to'scores of ~3.
2.10.4.2 Co ance Action

The Conveyance Action column is also based on the acres of the receptors, except for
Water Column Effects and Human Uses. For all of the acre receptors, there are impacts from laying
pipelines and dredging booster channels for UpC and UpTL, which fall into the 1 — 100 range, leading to
scores of —1 for these two options. There are no water column effects from the other options, relative to
the present practice, OBUn, except for those associated with the booster channel dredging for UpC and
UpTL, which leads to a score of —1 for these two options. For Human Uses, OBC and OBSC have more
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Table 2-30

Matrix Summary for Reach 4

Action
Receptor Option Dredging Conveyance Placement Post-placement Total
Impact  Score Impact Score Impact  Score Impact Score
Seagrass  OBUn 0 ac 0.0 0 ac 0.0 429 ac 0.0 107 Long term ac
131 20% isopleth ac 0.0 0.0
OBC 0 ac 0.0 0 ac 0.0 643 ac -2.0 643 Permanent ac
0 20% isopleth ac 0.0 -2.0
OBSC 0 ac 0.0 0 ac 0.0 699 ac -2.0 699 Permanent ac
0 20% isopleth ac 0.0 -2.0
UpC 0 ac 0.0 40 ac -1.0 0 ac 2.0 40 Long term ac
0 20% isopleth ac 15 2.5
UpTL 0 ac 0.0 40 ac -1.0 0 ac 2.0 40 Long term ac
0 20% isopleth ac 1.5 2.5
OcnP N/A
Open-Bay OBUn 0 ac 0.0 0 ac 0.0 704 ac 0.0 0*ac 0.0 0.0
Bottom OBC 0 ac 0.0 0 ac 0.0 1,056 ac -2.0 1,056 Permanent ac -3.0 -5.0
OBSC 0 ac 0.0 0 ac 00 1,143ac -20 1,149 Permanentac -3.0 -5.0
UpC 0 ac 0.0 59 ac -1.0 0 ac 2.0 59 Long term ac -1.0 0.0
UpTL 0 ac 0.0 59 ac -1.0 0 ac 20 59 Long term ac -1.0 0.0
OcnP N/A
* Benthos recover rapidly except very near PA
Emergent OBUn 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac, 0 PP** 0.0 0.0
Bay OBC 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac,0PP 0.0 0.0
Habitat OBSC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation, O PP 0.5 0.5
UpC 0 ac 0.0 16 ac -1.0 0 ac 0.0 16 Longtermac, OPP -0.5 -1.5
UpTL 0 ac 0.0 16 ac -1.0 0 ac 0.0 16 Longtermac, OPP -0.5 -1.5
OcnP N/A
** Piping Plover Sites
Terrestrial OBUn 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac 0.0 0.0
Habitat OBC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation 1.0 1.0
OBSC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation 1.0 1.0 ~
UpC 0 ac 0.0 9 ac -1.0 1,123 ac -3.0 1,123 Permanent ac -3.0 -7.0 |
UpTL 0 ac 0.0 9 ac -1.0 1,133 ac -3.0 1,133 Improvement ac 3.0 -1.0
OcnP N/A
Water OBUn 0 ac 0.0 Hooster char 0.0 ty, novolu 0.0 No long-term turbidity 0.0 0.0
Column OBC 0 ac 0.0 Hooster char 0.0 No 0.0 Reduce turbidity 0.0 0.0
Effects OBSC 0 ac 0.0 Hooster char 0.0  Turbidity, -0.5 No long-term turbidity 0.0 -0.5
UpC 0 ac 0.0 osterchann -1.0 No 0.5 Reduce turbidity 0.0 -0.5
UpTL 0 ac 0.0 osterchann -1.0 No 0.5 Reduce turbidity 0.0 -0.5
OcnP N/A
Minimal 1SS, 0 CCY, no
Human OBUn 969 days 0.0 969 pmd® 0.0 0 ac 0.0 LTA® 0.0 0.0
Uses OoBC 1,594 days -2.0 9,563 pmd -20 1699ac -3.0 No TSS, 6 CC, no LTA -0.3 -7.3
OBSC 1,500 days -2.0 9,000 pmd -20 1,848ac -3.0 MinimalTSS,6CC,noLT. -0.3 -7.3
UpC 2,043 days -3.0 14298 pmd -30 1,123 ac -3.0 No TSS,0CC, LTA -0.3 9.3
UpTL 2,043 days -3.0 14298 pmd -30 1,133ac -3.0 No TSS, 0CC, no LTA 0.0 -9.0
OcnP N/A

2 pipeline-mile-days; ® Coastal Cabins; ° Long-term aesthetic effect
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pmds than OBUn in the range of 2,501 — 10,000, generating scores of 2. UpC and UpTL have more
than 10,000 pmds greater than OBUn, generating scores of -3 for these two options.

2.104.3 Placement Action

The Placement Action column is also based on the acres of the receptors, except for
Water Column Effects and Human Uses. OBC and OBSC impact more Seagrass and Open-Bay Bottom
than does OBUn, in the range of 100-1,000 acres, leading to scores of -2 for these two options for these
two receptors. UpC and UpTL impact no Seagrass or Open-Bay Bottom during ement, so they
received scores of +2 for these two receptors. No Emergent Bay Habitat was impacted duriqg placement
in Reach 4, so all options received scores of 0. UpC and UpTL impact 1,123 and 1,133 more acres of
Terrestrial Habitat, respectively, than does OBUn, leading to scores of -3. -

As noted in Section 2.8.2, no scores were based toxicants \ip the elutriate because
there was no evidence of problems since 1986. Therefore, onlythe\reduction in turbidity, assogiated with
OBC, UpC, and UpTL and the loss of water volume for pla n and nekton, associated with thie creation
of OBC and OBSC placement areas, led to Water Quality scoring. There is some turbjdity-associated with
OBUn, so the reduction of turbidity for UpC and UpTL led to paiial scares of +1. OBC, which reduced

Human Uses impactcs,f r the Rlacement Action, werezdetermined by the number of acres
removed from existing uses by placement, The existi ment areas have been designated for OBUn,
so OBUN removes 0 acres from existing practice.\ OBC a XOBSC remove 1,699 and 1,848 acres of the
ating, etc., leading to scores of —3 for being in

)y

Laguna Madre, respegcti
the >1,000 acre
(1,133 acres and 1,123 asres, respectively) from ¢

&
2.104.4 Post-Placement Adtion

tomary use.

he Post-Plagement Action is a little more complicated because, as can be seen from
Table 2-30, there are mo g ty) 9é of impacts per receptor than for the other actions. For example, there is
burial of 429 acres ‘of seagrass by OBUn, but there is empirical evidence (Sheridan, 1999) that recovery
occurs over 75 perc this area between dredging cycles, so 25 percent of this is considered a long-
term loss. OBC angd"OBSC, on the other hand, lead to permanent loss of seagrasses of 643 and 699
acres of seagrass, respectively, leading to partial scores of —2. However, the computer models showed
131 acres between the isopleths for 20 percent irradiance reaching the seagrasses, with and without
OBUn. It was assumed that there would be no acreage differences between isopleths for the other
options, so OBC and OBSC received partial scores of +2, based on the acreage between the isopleths.
The average of partial scores of —2 and +2 is 0. Therefore, OBC and OBSC received final scores of 0.

The acres of seagrass lost to the booster pump channels for UpC and UpTL are less than
the long-term acreage for OBUn, and is also long-term loss and probably permanent. Therefore, there is
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a seagrass gain in the 1-to-100-acre scoring range, leading to partial scores of +1 when UpC and UpTL
are compared with OBUn. Averaged with the +2, based on the acreage between the isopleths, leads to
final scores of +1.5 for UpC and UpTL.

Research has shown that benthos recover rapidly, except in the immediate vicinity of the
placement area (Sheridan, 1999). Therefore, the area of impact for post-placement for OBUn is not
enough to change the permanent or long-term impacts of the other options and UpC and UpTL received
scores of —1 for the Open-Bay Bottom receptor (booster channels), while OBC and OBSC received scores
of -3.

Seagrass and Open-

OBSC will allow temporary creation of Emergent Bay Habitat fr
Bay Bottom and received a partial score of +1. OBC affected 0 acres of Emergent

the differghtce between the with- and without-
placement turbidity within a few months. \Thereforé the fat that some other options reduce that turbidity

2.10.5

The discussion in this section is based on the scoring criteria presented above in
Section 2.8.2. The results of the Matrix are summarized in Table 2-31.

2.10.5.1 Dredging Action

The Dredging Action column is based on the acres of the receptors, except for Water
Column Effects and Human Uses. Since all dredging occurs in the GIWW, no acres of any receptor are
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Table 2-31

Matrix Summary for Reach 5

Action
Receptor Option Dredging Conveyance Placement Post-placement Total
Impact Score Impact Score Impact Score Impact Score
Seagrass OBUn 0 ac 0.0 0 ac 0.0 139 ac 0.0 35 Long term ac,
10 20% isopleth ac 0.0 0.0
OBC 0 ac 0.0 0 ac 0.0 50 ac 1.0 50 Permanent ac
0 20% isopleth ac 0.0 1.0
0BSsC 0 ac 0.0 0 ac 0.0 56 ac 1.0 56 Permanent ac
0 20% isopleth ac 0.0 1.0
uUpC 0 ac 0.0 29 ac -1.0 0 ac 2.0 29 Long term ac
0 20% isopleth ac 1.0 2.0
UpTL 0 ac 0.0 29 ac -1.0 0 ac 2.0 29 Long term ac
0 20% isopleth ac 1.0 2.0
OcnP 0 ac 0.0 82 ac -1.0 0 ac 2.0 82 Long term ac
0 20% isopleth ac 0.0 1.0
Open-Bay OBUn 0 ac 0.0 0 ac 0.0 33 ac 0.0 0 *ac 0.0 0.0
Bottom OBC 0 ac 0.0 0 ac 0.0 12 ac 1.0 12 Permanent ac -1.0 0.0
OBSC 0 ac 0.0 0 ac 0.0 14 ac 1.0 14 Permanent ac -1.0 0.0
upC 0 ac 0.0 10 ac -1.0 0 ac 1.0 10 Long term ac -1.0 -1.0
UpTL 0 ac 0.0 10 ac -1.0 0 ac 1.0 10 Long term ac -1.0 1.0
OcnP 0 ac 0.0 0 ac 0.0 0 ac 1.0 0 Long term ac 0.0 1.0
* Benthos recover rapidly except very near PA
Emergent OBUn 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac, 0 PP** 0.0 0.0
Bay OBC 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac, 0 PP 0.0 0.0
Habitat OBSC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation, 0 PP 0.5 0.5
upC 0 ac 0.0 30 ac -1.0 0 ac 0.0 30 Long term ac, 0 PP -0.5 -1.5
UpTL 0 ac 0.0 30 ac -1.0 0 ac 0.0 30 Long term ac, 0 PP -0.5 -1.8
OcnP 0 ac 0.0 72 ac -1.0 0 ac 0.0 72 ac, 0 PP -0.5 -1.5
** Piping Plover Sites
Terrestrial OBUn 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac 0.0 0.0
Habitat OBC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation 1.0 1.0
OBSC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation 1.0 1.0
upC 0 ac 0.0 0 ac 0.0 176 ac -2.0 176 Permanent ac -2.0 4.0
UpTL 0 ac 0.0 0 ac 0.0 172 ac -2.0 172 Improvement 2.0 0.0
OcnP 0 ac 0.0 15 ac -1.0 0 ac 0.0 15 Long term ac -1.0 -2.0
Water OBUn 0 ac 0.0 No bhooster channels 0.0 Turbidity, no volume loss 0.0 No long-term turbidity 0.0 0.0
Column OBC 0 ac 0.0 No booster channels 0.0 No turbidity, volume loss 0.0 Reduce turbidity 0.0 0.0
Effect OBSC 0 ac 0.0 No booster channels 0.0 Turbidity, volume loss -0.5 No long-term turbidity 0.0 -0.5
upC 0 ac 0.0 Booster channels -1.0 No turbidity, no volume loss 0.5 Reduce turbidity 0.0 -0.5
UpTL 0 ac 0.0 Booster channels -1.0 No turbidity, no volume loss 0.5 Reduce turbidity 0.0 -0.5
Transfer turbidity, no
OcnP 0 ac 0.0 Booster channels -1.0 volume loss 0.0 Reduce turbidity 0.0 -1.0
Minimal 7SS, 0 CC”, no
Human OBUn 132 days 0.0 132 pmd® 0.0 0 ac 0.0 LTA® 0.0 0.0
Uses OBC 316 days -1.0 1,895 pmd -1.0 62 ac -1.0 No TSS,0CC, no LTA 0.0 -3.0
OBSC 289 days -1.0 1,737 pmd -1.0 70 ac -1.0 Minimal TSS, 0 CC, no LTA 0.0 -3.0
upC 566 days -1.0 3,961 pmd -2.0 176 ac -2.0 No TSS, 0 CC, LTA -0.3 -5.3
UpTL 566 days -1.0 3,961 pmd -2.0 172 ac -2.0 No 78S, 0 CC, no LTA 0.0 -5.0
OcnP 1,132 days -2.0 27,158 pmd -3.0 0 ac 0.0 No TSS, 0 CC, no LTA 0.0 -5.0
® pipeline-mile-days; ® Coastal Cabins; ° Long-term aesthetic effect
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impacted and, therefore, the score for all options is 0. For Water Column Impacts, the turbidity and
toxicity effects, if there are any, would be the same for all options during the dredging phase, and all
scores are 0. Human Use impacts are based on the number of dredging/construction days, which is 132
for the present practice, OBUn. For OBC (316 days or 184 > OBUn) and OBSC (289 days or 157 >
OBUn), the number of days is within the range of 101 to 500 greater than OBUn, leading to scores of —1.
For UpC and UpTL (both 566 days or 434 > OBUn), the number of days is also within the range of 101 to
500 greater than OBUn, leading to scores of —1. OcnP (1,132 days) requires exactly 1,000 days more than
OBUn, leading to a score of —2.

2.10.5.2 Conveyance Action

The Conveyance Action column is also based on the acres of the eceptﬁr—s\%cept for

Water Column Effects and Human Uses. For all of the acre receptors, ther are impacts from laying
pipelines and dredging booster channels, which fall into the 1 — 100 range, leading to s -1 for

Uses, all options have more pmds than OBUn: in the range of {1,000 to 2,500 for C and OBSC for
scores of —1; between 2,501 — 10,000, for U d UpTL, generating \scores of —2; and >10,000 for

OcnP, leading to a score of -3.

2.10.5.3 Placement Action

The Placement Action celumn i baped on the acres of the receptors, except for
Water Column Effects and Human Uses.

impact the same or f

OBC, UpC, and UpTL akd the loss of water volume for plankton and nekton, associated with the creation
of OBC and OBSCiplacerqe eas, led to Water Quality scoring. There is some turbidity associated with

drbidity for UpC and UpTL led to partial scores of +1. OBC, which reduced
turbidity but caused a velume loss for aquatic flora and fauna, received a score of 0, while OBSC, which
caused the volume ddss but did not reduce turbidity completely, received a score of -0.5. OcnP, which
only transferred the turbidity from the Laguna to the Gulf of Mexico but caused no volume loss, received a
score of 0.

OBUn, so the redu

Scores for Human Uses were determined by the number of acres removed from existing
uses by placement. The existing placement areas have been designated for OBUn, so OBUn removes
0 acres from existing practice. OBC and OBSC remove 62 and 70 acres of the Laguna Madre,
respectively, from existing uses of fishing, boating, etc., leading to scores of —1 for being in the 1-to-100-
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acre category. UpC and UpTL removed 176 and 172 acres, respectively, and received scores of -2.
OcnP removed 0 acres from existing uses and received a score of 0.

2.10.54 Post-Placement Action

The Post-Placement action is a little more complicated because, as can be seen from
Table 2-31, there are more types of impacts per receptor than for the other actions. For example, there is
burial of 139 acres of seagrass by OBUn, but there is empirical evidence (Sheridan, 1999) that recovery
occurs over 75 percent of this area between dredging cycles, so 25 percent of this is sidered a long-

v loss and probably permanent.
Therefore, there is a loss in the 1-to-100-acr i rtial score of —1 when OcnP is

e other options and, all options except OcnP,
Jottom, received scores of —1. OBSC will allow temporary creation of

plover sites are impacted by any
each option are presentec\in/Table 2-31.

OBC)and OBSC will allow temporary creation of Terrestrial Habitat for scores of +1. UpC
will permanently rerffove 176 acres of Terrestrial Habitat from customary usage for a -2, whereas, UpTL
should improve 172 acres (see Section 2.9.3.2) for a +2. OcnP would cause the loss of 15 acres of
Terrestrial Habitat for a score of —1.

All Water Column scores are 0 since, while there is turbidity associated with OBUn, the
seagrass model showed no long-term difference between the with- and without-placement scenarios, and
the sediment transport model showed a sharp decrease in the difference between the with- and without-
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placement turbidity within a few months. Therefore, the fact that some other options reduce that turbidity
is not a quantifiable benefit.

For impacts to Human Uses, all of the options produce minimal to no TSS, according to
the models, and there are no impacts to coastal cabins, so the only scoring comes from the long-term
aesthetic impact of 176 acres of Upland Confined placement areas to a height of 33’. Therefore, for UpC,
a partial score of 0, for no TSS averaged with a partial score of 0 for the loss of no coastal cabins, and ~1
for LTA impacts, leads to a final score of ~0.3. OBC, OBSC, UpTL, and OcnP generate no ASS, impact no
coastal cabins, and have no LTA impacts, leading to final scores of 0.0.

2.10.6 Reach 6

The discussion in this section is based on the scoring cri
Section 2.8.2. The results of the Matrix are summarized in Table 2-

2.10.6.1 Dredging Action

The Dredging Action column is based on the
Column Effects and Human Uses. Since all dredding occurs in t

2.10.6.2

Water Column Bffects and Human Uses. For all of the acre receptors, there are impacts from laying
annels, which fall into the 1 — 100 range (with one exception), leading to
score of —1 for UpG, UpT d OcnP, for one or more receptors. The exception is that OcnP impacts
124 more acres of seagrass than does OBUn, leading to a score of —2. There are no water column
effects from the other options, relative to the present practice, OBUn, except for those associated with the
booster channel dredging for UpC, UpTL, and OcnP, which leads to a score of ~1 for these three options.
For Human Uses, all options have more pmds than OBUn in the range of 2,501 — 10,000, for OBC,
OBSC, UpC and UpTL, generating scores of -2, and >10,000 for OcnP, leading to a score of -3.

2.10.6.3 Placement Action

The Placement Action column is also based on the acres of the receptors, except for
Water Column Effects and Human Uses. The guidance given in Section 2.8.2 and the fact that all options
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Table 2-32

Matrix Summary for Reach 6

Action
Receptor Option Dredging Conveyance Placement Post-placement Total
Impact Score Impact Score Impact ~ Score Impact Score
Seagrass OBUn 0 ac 0.0 0 ac 0.0 596 ac 0.0 149 Long term ac
176 20% isopleth ac 0.0 0.0
OBC 0 ac 0.0 0 ac 0.0 420 ac 2.0 420 Permanent ac
0 20% isopleth ac 0.0 2.0
OBSC 0 ac 0.0 0 ac 0.0 456 ac 20 456 Permanent ac
0 20% isopleth ac 0.0 2.0
UpC 0 ac 0.0 38 ac -1.0 0 ac 20 38 Long term ac
0 20% isopleth ac 20 3.0
UpTL 0 ac 0.0 38 ac -1.0 0 ac 2.0 38 Long term ac
0 20% isopleth ac 20 3.0
OcnP 0 ac 0.0 124 ac -2.0 0 ac 20 124 Long term ac
0 20% isopleth ac 1.5 15
Open-Bay OBUn 0 ac 0.0 0 ac 0.0 895 ac 0.0 0*ac 0.0 0.0
Bottom OBC 0 ac 0.0 0 ac 0.0 630 ac 2.0 630 Permanent ac -2.0 0.0
OBSC 0 ac 0.0 0 ac 0.0 685 ac 2.0 685 Permanent ac -2.0 0.0
UpC 0 ac 0.0 42 ac -1.0 0 ac 2.0 42 Longterm ac -1.0 0.0
UpTL 0 ac 0.0 42 ac -1.0 0 ac 20 42 Longterm ac -1.0 0.0
OcnP 0 ac 0.0 10 ac -1.0 0 ac 2.0 10 Long term ac -1.0 0.0
* Benthos recover rapidly except very near PA
Emergent  OBUn 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac, 0 PP** 0.0 0.0
Bay OoBC 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac, OPP 0.0 0.0
Habitat OBSC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation, 0 PP 05 05
UpC 0 ac 0.0 4 ac -1.0 0 ac 0.0 4 Long term ac, O PP -0.5 -1.5
UpTL 0 ac 0.0 4 ac -1.0 0 ac 0.0 4 Long term ac, 0 PP -0.5 -1.5
OcnP 0 ac 0.0 7 ac -1.0 0 ac 0.0 7 ac, 0 PP -0.5 -1.5
** Piping Plover Sites
Terrestrial OBUn 0 ac 0.0 0 ac 0.0 0 ac 0.0 0 ac 0.0 0.0
Habitat OBC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation 1.0 1.0
OBSC 0 ac 0.0 0 ac 0.0 0 ac 0.0 Temp creation 1.0 1.0
UpC 0 ac 0.0 28 ac -1.0 716 ac -2.0 716 Permanent ac -2.0 -5.0
UpTL 0 ac 0.0 28 ac -1.0 745 ac -2.0 745 Improvement ac 2.0 -1.0
OcnP 0 ac 0.0 24 ac -1.0 0 ac 0.0 24 Long term ac -1.0 -2.0
Water OBUn 0 ac 0.0  booster chann 0.0 ty, novolur 0.0 No long-term turbidity 0.0 0.0
Column OBC 0 ac 0.0  booster chann 0.0 No 0.0 Reduce turbidity 0.0 0.0
Effect OBSC 0 ac 0.0  booster chann 0.0  Turbidity, -0.5 No long-term turbidity 0.0 -0.5
UpC 0 ac 0.0 oosterchanne -1.0 No 0.5 Reduce turbidity 0.0 -0.5
UpTL 0 ac 0.0 oosterchanne -1.0 No 0.5 Reduce turbidity 0.0 -0.5
Transfer
OcnP 0 ac 0.0 ‘oosterchanne -1.0 turbidity, 0.0 Reduce turbidity 0.0 -1.0
Minimal TSS, 0 CC®, no
Human OBUn 588 days 0.0 588 pmd® 00 0 ac 0.0 LTA® 0.0 0.0
Uses 0OBC 971 days -1.0 6,794 pmd -2.0 1,050 ac -3.0 No TSS,0CC, no LTA 0.0 -6.0
OBSC 882 days -1.0 6,176 pmd 20 1,141 ac -3.0 Minimal TSS, 0 CC, no LTA 0.0 -6.0
UpC 1,416 days 2.0 9,915 pmd -2.0 716 ac -2.0 No TSS, 0 CC, LTA -0.3 -6.3
UpTL 1,416 days 2.0 9,915 pmd -2.0 745 ac -2.0 No TSS,0CC, no LTA 0.0 -6.0
OcnP 2,353 days -3.0 68,235 pmd -3.0 0 ac 0.0 No TSS, 0 CC, no LTA 0.0 -6.0

@ pipeline-mile-days; ® Coastal Cabins; °© Long-term aesthetic effect

2-565




impact the same or fewer acres than does OBUn, lead to neutral or positive scores for Seagrass, Open-
Bay Bottom, and Emergent Bay Habitats. UpC and UpTL impact 716 and 745 more acres of Terrestrial
Habitat, respectively, than does OBUn, leading to scores of -2.

As noted in Section 2.8.2, no scores were based on toxicants in the elutriate because
there was no evidence of problems since 1986. Therefore, only the reduction in turbidity, associated with
OBC, UpC, and UpTL and the loss of water volume for plankton and nekton, associated with the creation
of OBC and OBSC placement areas, led to Water Quality scoring. There is some turbidity @ssociated with
OBUn, so the reduction of turbidity for UpC and UpTL led to partial scores of +1, while-thiese options lead

uce turbidity completely,
the Laguna to the Gulf

average score of 0, while OBSC, which caused the volume loss but did not r
received an average score of -0.5. OcnP, which only transferred the turbidity fr
of Mexico but caused no volume loss, received an average score

2.10.6.4 Post-Placement Action

showed 176 acr
without OBUn. It
other options, so OE;J?E)/OBSC received partial scores of +2, based on the acreage between the

isopleths. The aver of partial scores of -2 and +2 is 0. Therefore, OBC and OBSC received final
scores of 0.

The acres of seagrass lost to the booster pump channels for UpC and UpTL is less than
the long-term acreage for OBUn, and is also long-term loss and probably permanent. Therefore, there is a
gain in the 101 — 1,000 acre scoring range, leading to partial scores of +2 when UpC and UpTL are
compared with OBUn. Averaged with the +2, based on the acreage between the isopleths, leads to final
scores of +2, for these two options. The acres of seagrass lost to the booster pump channels for OcnP is
less than the long-term acreage for OBUn, leading to a gain in the 1-to-100-acre scoring range, for a
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partial score of +1, when OcnP is compared with OBUn. Averaged with the +2, based on the acreage
between the isopleths, leads to a final score of +1.5 for the OcnP option.

Research has shown that benthos recover rapidly, except in the immediate vicinity of the
placement area (Sheridan, 1999). Therefore, the area of impact for post-placement for OBUn is not
enough to change the permanent or long-term impacts of the other options and, therefore, OBC and
OBSC received scores of —2, while UpC, UpTL, and OcnP received scores of —1.

OBSC will allow temporary creation of Emergent Bay Habitat from S ass and Open-

the models,
aesthetic i

2.10.7

Human Environment “shall be interpreted comprehensively to include the natural and physical
environment and the relationship of people to that environment” (40 CFR 1508.14). The method used
here to arrive at the preferred placement alternative, by reach, was developed with the help of the ICT to
allow for a systematic, objective approach to selection. It is an approach that balanced the impacts to the
various components of the human environment and could be applied without knowledge of the ultimate
outcome of the analysis.
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An examination of Tables 2-27 through 2-32 indicates that if the scores were summed by
alternative, the present practices, Open-Bay Unconfined Placement in Reaches 1, 2, 4, 5, and 6 and
Upland Confined Placement in Reach 3, are the preferred alternatives. For Reach 3, the selection is
intuitively obvious; i.e., upland placement areas exist and have been used for years, ocean placement is
not feasible, and open-bay options would require covering seagrasses and algal/sand flats in The Hole,
the closest open-bay habitat. Additionally, Impacts to Human Uses in Reach 3, clearly favor Upland
Placement due to the large number of days for dredging and construction, with concomitant interference
with fishing and boating; the large increase in pmd, with concomitant interference with hgman uses and
increased risk to human safety; and the long-term losses to The Hole.

For Reaches 1, 2, and 4, Open-Bay Unconfined appears the pre¢ferred alternative, driven

example, this would Jead to composite scores for Reach 1 from 0.0 for the present practice (OBUn) to
-12.3 (UpC). However, Human Uses dominated most reaches and the ICT recommended, after much
discussion, that there is too much “apples to oranges” comparison in this approach and that, without
weighting factors, a summing approach could not be used. However, before coming to an agreement on
weighting factors, the ICT determined that it would be necessary to include a management plan for each
PA separately in the DMMP. Therefore, the ICT decided to build on the information developed during the
matrix analysis and examine the data developed in smaller units. For some areas, several PAs could be
grouped together, whereas in other areas, the analysis would have to focus down to individual PAs. Even
where several PAs could be grouped, the ICT recommended that the final DMMP be developed so that
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each PA and its management plan were described individually. This was deemed advantageous since
past dredging contracts were let that covered different, sometimes widely separated, portions of the
Laguna Madre, and the PAs that were grouped for analysis might not all be dredged at the same time.

2.1 DREDGED MATERIAL MANAGEMENT PLAN

As noted above, the ICT believed that the best DMMP would be one that examined each
PA, individually. Therefore, in a series of meetings, a DMMP was developed which is included in full in
Appendix A, and is summarized here. For each PA in each reach, available information-on frequency of

management in a PAif tie designated boundaries were shifted to include all of an island or nearby deep,
unvegetated water. ‘All islands inside the PAs were created during GIWW construction and nourished with
shoaled material during subsequent maintenance dredging operations. The ICT also recommended that
new PAs were needed or existing PAs should be combined to meet special management requirements or
to handle excess dredged material if it is determined an existing PA cannot accommodate all the material
normally designated for the site and meet the goals of the management plan. If any of the new PAs are
located outside of the existing disposal easements, the USACE will use the submerged sites pursuant to
the Navigation Servitude Authority. However, PAs 178 through 235 in the preferred alternative (DMMP) all
fall within navigable waters of the United States or are on top of islands created by direct deposit of
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TABLE 2-33

HISTORICAL MAINTENANCE MATERIAL INFORMATION

Frequency of
Use Size of Per Cycle Annual Approximate
Average % # Uses (1948-1995) Designated PA Discharge Discharge  Useful Life*
Reach Segment PA Sand (1948-1995) (yrs) (ac) (CY) (CY) (Years)
1 1 175 N/D 0 N/A 29.1 N/A N/A
176 50.10 1 46.4 133.8 128,041 2,760 813
177 72.20 1 46.4 35.8 74,691 1,610
178 N/D 2 232 125.3 100,408 4,328
179 68.20 2 23.2 40.1 30,940 1,334
180 N/D 5 9.28 125.6 122,564 13,207
181 36.28 6 7.73 96.6 73,253 9,472
2 182 4.22 3 15.5 58.5 61,126 3,952
183 79.90 3 15.5 152.1 115,008 7,436
184 7.35 4 11.6 98.7 84,640 7,297
185 58.20 6 7.73 105.4 104,431 13,504
186 33.73 10 4.64 117.4 126,495 27,262
3 187 24.02 13 3.57 137.8 183,893 51,522
188 27.14 14 3.31 165.8 196,804 59,380
189 N/D 14 33 124.7 157,432 47,501
190 20.85 11 4.22 69.9 114,168 27,066
191 4.90 8 5.80 57.3 95,129 16,402
2 4 192 33.40 9 5.16 90.6 80,009 15,519
193 N/D 9 5.16 90.6 87,218 16,917
194 55.21 12 3.87 121.5 92,550 23,935
195 85.00 10 4.64 103.0 112,778 24,306
196 50.56 7 6.63 103.0 102,946 15,531 97
5 197 25.40 15 3.09 304.4 318,930 103,102
198 34.40 18 2.58 146.2 132,755 51,500
199 11.87 16 290 124.9 140,854 48,570
200 27.00 15 3.09 196.2 156,537 50,605
201 18.32 14 3.31 173.7 177,145 53,449
202 7.58 16 2.90 195.6 195,382 67,373 83
3 6 203 27.08 6 7.73 3245 149,376 19,316 137
204 71.50 5 9.28 167.7 100,581 10,838 389
7 206 N/D 5 9.28 380.4 352,592 37,995 120
207 N/D 5 9.28 322.2 524,366 56,505 123/257**
8 208 75.30 9 5.16 769.0 715,043 138,694 86/67**
9 209 N/D 6 7.73 193.4 110,338 14,268
210 N/D 13 3.57 2428 81,911 22,949
4 10 211 30.44 15 3.09 140.8 117,247 37,903
212 2817 15 3.09 1921 175,985 56,892
213 16.06 14 3.31 191.7 101,885 30,741
11 214 17.54 9 5.16 191.4 216,337 41,962
215 7.41 11 4.22 1941 193,123 45,783
216 12.17 6 7.73 194.7 149,645 19,351
217 22.90 8 5.80 193.3 181,505 31,294
12 218 18.75 12 3.87 194.3 218,230 56,439
219 13.14 10 4.64 119.8 112,608 24,269
220 8.05 10 464 2161 153,758 33,138
13 221 8.35 17 273 * 387.2 177,214 64,928
222 23.18 10 464 259.4 183,776 39,607 132
5 14 223 56.00 6 7.73 158.8 92,078 11,807 254
224 35.17 3 15.5 175.4 58,422 3,777 909
225 14.70 1 46.4 84.3 83,936 1,809 1,362
226 N/D 13 3.57 257.6 84,497 23,674 400
15 227 22.99 5 9.28 65.4 91,128 9,820
228 16.48 5 9.28 294 .4 122,115 13,159 600/479™*
6 16 229 6.71 3 15.5 129.2 27,740 1,794
230 N/D 1 46.4 82.5 43,260 932
231 N/D 1 46.4 127.8 69,982 1,508
232 16.89 12 3.87 127.4 57,126 14,744
17 233 8.01 24 1.93 210.0 392,773 203,158
234 12.62 25 1.86 1216 227,513 122,582
235 30.46 5 9.28 121.6 43,053 4,639
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TABLE 2-33

HISTORICAL MAINTENANCE MATERIAL INFORMATION

Frequency of
Use Size of Per Cycle Annual Approximate
Average % # Uses (1948-1995) Designated PA Discharge Discharge  Useful Life*
Reach Segment PA Sand (1948-1995) (yrs) (ac) (CY) (CY) (Years)
236 N/D N/D N/D 129.1 N/D N/D
18 239 53.99 6 7.73 494 86,056 11,128
240 39.30 5 9.28 N/D 97,482 10,505

* This is the expected useful life for these confined PAs, based on caluclations made with models developed by the USACE
Waterways Experiment Station, known grain size characteristics, and an ultimate levee height of 20 for PAs 176 - 208 and 25' for PAs
222 - 228S. This calculation is only applicable to fully-confined sites are other sites are not included in this column.

** These PAs contain two separate confined areas, north and south. The expected usefule life of the north area is listed first.

*** Historic use of Pa 221 has varied from higher use (the frequency presented above) in the northern one-fourth to less frequent use
(6 - 7 years) in the southern three-fourths.
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dredged material, which thereby remain subject to the navigation servitude under the Commerce Clause
of the United States Constitution (there are no changes to PAs 236, 239, or 240). This power grants the
United States the prior right to use the bed and banks of navigable waters for the purposes of navigation
without payment of just compensation to the owner, even if the owner is still the State of Texas or a
subsequent patentee. Along the entire alignment of the GIWW between Corpus Christi and the Mexican
border, the United States, on August 21, 1947, was granted a perpetual 900-foot-wide channel right-of-
way easement to state-owned land to cut the initial channel as well as a perpetual easement for the
placement of dredged material along a strip, 5,000 feet wide along the east side of the right of way strip
just described. While the vast majority of the easement was unnecessary due to the rs\of the United
States under the navigation servitude, the easement would come into play gnh/fast lands (naturally
occurring) not subject to the servitude. Therefore, all existing areas and all/proposed expansions of

Madre

the chances

and Sediment Transport prodeling also indicated that the worst-case scenario of the impact from high
turbidity levels (redugcing light penetration to the seagrass below 20 percent of surface irradiance) is
usually confined to an area within % to 1 mile of the open-water discharge point and such high turbidity
conditions attributable to unconfined disposal generally occur over a period of less than 3 months after
disposal is completed. Another impact of dredged material disposal is seagrass burial when the mud
flows away from the point of discharge. Additional studies have shown that if seagrass is buried under no
more than 3 inches of sediment, it can fully recover in about 3-5 years. However, in the case of
shoalgrass, the dominant seagrass in most of the Laguna Madre, studies also have shown that new
shoalgrass quickly invades the buried site through seed dispersal to create new seagrass meadows
before the original plants have a chance to regenerate. Therefore, if dredging and disposal operations are
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conducted during the dormant phase of seagrass growth, the plants are not affected as much as in other
seasons, unless they are buried. Even with burial close to the PA, shoalgrass can quickly recover through
colonization by new plants or growth of the original plants if burial is less than 3 inches.

2111 Reach 1

This Reach contains PAs 175 through 191. PAs 182, 183, 185, 187, 188, 190, and 191
are inside the Congressionally authorized PINS boundary.

extent practiceble\ Sorqe of the limitations\on disposal described in the PINS plan could not be
incorporated~due to\the type of material and Qre/dg?ng frequency or volume, but the ICT recommended
each PA management plan‘be reviewed prior to dredging and placement to determine the best plan for
that dredging cygle in coordination with the PINS personnel.

In\the past,/placement of maintenance material in this reach was strictly open-bay
placement. A number of teghiniques were proposed in the DMMP to reduce turbidity, reduce coverage of
seagrass, and encourage bird use. Under the DMMP, only one PA includes no changes from present
practice and it has never been used since dredging of the GIWW through the Laguna Madre. One PA will
be fully leveed and four others are scheduled for partial levees or training levees to control flow of the
dredged material. Material will be placed on the emergent islands, using diffusers, on fourteen of the PAs;
care will be taken to avoid circulation channels at five; and material will be pumped to deeper water to
avoid seagrass at one other PA. Five PAs are scheduled to take on a limited amount of material, with the
excess pumped to nearby PAs; four are scheduled to be expanded for bird use or seagrass avoidance,
and the impacts from two new PAs are included in Section 4. The following is a summary of the actions
proposed in the DMMP by PA.
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PA 175 — Continue with the current practice of not using this upland, unconfined PA, but it
will remain as an authorized PA.

PA 176 — Complete the levee and use the site as an upland confined placement option.
The USFWS will be consulted before levee construction begins to ensure there are no adverse impacts to
the piping plover.

levee and baffles on the west side to retain as much material on the island as possi This would

PA 177 — Make complete levees on the east (back), north, and south sides, with a partial
A
partially contain the dredged material and prevent the material from flowing north, east, o5 south onto

seagrass beds.

west side of the GIWW oppgsijte from PA 180 to establish a new PA (PA 180A) at this location and use
some of the maintenance praterial to rebuild the islands on an “as needed” basis. Because there will be
new impacts to seag beds around the area, the USACE agreed to this plan only if the rest of the ICT
concurs and there I§ no mitigation required for loss of seagrass. There is one cabin on one of these
islands.

PA 181 — Pump the maintenance material on top or just east of the mounds to direct the
flow to the east side to increase the size of these islands for bird use. This technique will help reduce
runoff onto the seagrasses. Care will be taken to keep circulation channels open. Eight permitted cabins
and one cabin used by TAMU for research may be affected.
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PA 182 - Avoid the Fina Mitigation Area located east of the northern part of the PA and
the trees on the northern one-third of the site. Trees and shrubs in the working area would be protected
from moving equipment and dredge pipe. Placement of dredge material either on top or east of the island
would protect or avoid trees and shrubs. The maintenance material would be pumped on top or to the
east side of the mounds at the southern two-thirds of the PA to direct the flow to the east side to increase
the size of these islands for bird use. A diffuser will be used on the end of the dredge pipe to minimize
energy and prevent scouring on the mounds. This should help maximize disposal on the island and
minimize runoff into the surrounding water and seagrasses. Extend the southern PA bouridary to include
all of the island.

two islands to build yp the-beach. Care must be taken to avoid filling in the wide channel between the
northern island and th Bird Island northeast of the PA, as well as the small boat channel connecting
Bird Island Basin to the GIWW. Material that cannot be utilized in PA185 will be pumped to PAs 184, 186,
or Emmord’s Hole. Extend the southern boundary of the PA to include all of the southernmost island to
increase the size of the disposal area.

PA 186 — Extend the PA boundary to the west to include deep water in Emmord’s Hole
and pump the maintenance material to the deeper water west of the PA to avoid seagrass. This also
would avoid the cabins on the island in the northern portion of the PA.
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PA 187 — Pump some of the maintenance material on top of the emergent mounds on the
south side of the north island and the north side of the south island to increase their size and enhance
them for bird nesting. Dredged material will not be placed on the ridge along the middle of the PA to avoid
the seagrasses and prevent the islands from coalescing. The ICT recommended that excess material be
put in Emmord’s Hole only if there is no other option available.

PA 188 — Pump maintenance material on top of the emergent mounds on the island in the
north portion of the ridge to increase the size of the island for bird use. Emmord’s Hole would be used as
an alternate site for excess material from this PA only if there is no other option availg

PA 189 — Follow the bird management plan and try to reestablish the southern island with

This-feach contains PAs 192 to 202. PAs 192, 194, and the northern half of PA 195 are
also located inside the Congressionally authorized boundaries of PINS.

The ICT considered all of the alternative dredging and placement options described
earlier in this section of the DEIS for the PAs in Reach 2. Following the criteria designed to identify fatal
flaws in a disposal option, the ICT again recommended the elimination of ocean placement as a viable
option due to the long haul distances, lack of appropriate equipment, and excessive pumping distances for
pipeline disposal. One other option, piping the material across Padre Island was eliminated for Reach 2
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because the PINS would not permit it, since this action would represent an impairment of natural
resources in the Park. Likewise, Upland Confined and Upland Thin Layer Placement were eliminated
from further consideration because of the permanent impacts to seagrass, serpulid reefs, and wetland
habitats that would occur in pumping the material to an upland site. The required pumping distances also
would require booster pumps, which would reduce efficiency. The only remaining options (fully confined,
semiconfined, and unconfined open-bay placement) were analyzed for each PA in Reach 2 before
determining the best option, given the unique combination of habitat, dredging frequency and volume, and
environmental management plans proposed for each PA.

Because PAs 192, 194, and one-half of PA 195 are located inside’the Congressionally
authorized PINS boundary, the ICT reviewed the management plan prepared by the, PINS for these PAs to

placement. Under the DMMP, three PAs ing
material at these PAs is presently placed i

material. Material will be placed on ¢he
be taken to avoid circulation channels
seagrass at two other PAs. Five PAs are sch
excess pumped to nearby PAs; and fiv

island, gradually incteasing the size of the island to the south, with the flow directed to the south. The
north, west, and sout undaries of the PA will be moved out to include all of the islands for disposal use.

PA 194 — Pump the maintenance material on top of the island to increase the size of the
island for bird use and use training levees to help retain the material and prevent additional shoaling of the
surrounding shallow areas and minimize impacts to surrounding seagrass. An existing small pond will be
recreated after disposal is compete if it has filled in with sediments.

PA 195 - Extend the boundary of the PA south to include the four islands, an oil company
access channel, and east to include the turning basin since the intent is to fill the channel with dredged
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material. The maintenance material will be pumped on top of the islands and the flow directed to the
south to increase the size of the islands for bird use, while minimizing impacts to seagrass. Two cabins
may be impacted. The long-term effects of filling in the shallow area east of the PA must be determined
since it may become piping plover critical habitat as it becomes emergent.

PA 196 — Confine the material on the island inside PA 196. To minimize short-term
impacts to most of the cabins, use confining levees on the north, east, and south sides to hold material on
that side and prevent seagrass burial there. Low ftraining levees will be placed on the west side to hold
most of the material flowing between the mounds on the island and build up the island-—The'\cabin owners
will be notified that they either need to raise their cabins or move them off th . er time the
confining levees will be extended until the entire island is completely confined.

gmfceéss material
will flow east into the deep, unvegetated water. Extend the east boundary about 500 fegt to the east from

there is no nearhy seagdrass habitaf or bird use area to be impacted.

Contihue the present practice of unconfined disposal, but limit the disposal to

the middle submerged area of the PA to avoid the bird islands at each end of the PA.

PA 202 - Extend the levees of this emergent site south to the channel between PAs 202
and 203 and north along the emergent area as far as needed to confine all the dredged material over the
next 50 years. The expansion may need to enclose some open water to provide enough capacity for the
50-year life of the DMMP.

2.11.3 Reach 3

This reach includes PAs 203-210, all located at upland sites in the Land Cut. Although
PA 205 receives no maintenance material from the GIWW, the ICT recommended that it be consulted
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before use due to the PAs proximity to the GIWW. Since it is not used for placement of maintenance
material from the GIWW, it is not part of the DMMP.

The ICT considered all of the alternative dredging and placement options described
earlier in this section of the DEIS for the PAs in Reach 3. Following the criteria designed to identify fatal
flaws in a disposal option, the ICT again recommended eliminating ocean placement as a viable option
due to the long haul distances, lack of appropriate equipment, excessive pumping distances for pipeline
disposal, and the prohibition against crossing the PINS. Open-Bay Disposal was also elimipated because
the closest open-bay site is The Hole, which is a shallow, vegetated area that i popular fishing
impacts to
ashover Nourishment

tinue with”present practice, except that in the

unconfined areas, the discharge pipe will\be move tly to deposit only a thin layer of material to
reduce the chances of flow outside the PA'boundaries. Three of the PA boundaries will be expanded to

include existing leve

PA\203 —~\The soythern end of 03 is fully leveed and encompasses about 108 acres.
However, the\front levee (nearest o the GIWW) may be outside the designated boundary of the PA and
its current position will have to be documented in the DEIS. Move the dredge pipe frequently to deposit
only a thin layer\of dredged matenal in the unconfined portion of the PA until reaching the confined area
and then place the rest in the /ve’ed section.

ontinue with the present disposal practice in this completely leveed PA. The
front levee (nearest jo the GIWW) may be outside the designated boundary of the PA and its current
position will have to be documented in the DEIS.

PA 206 — The northern third of this PA is fully confined. The southern end has some
training levees. However, the front levee (nearest to the GIWW) may be outside the designated boundary
of the PA and its current position will have to be documented in the DEIS. Continue with the current
disposal practice and maintain the training levees, if they still exist, in the southern end.
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PA 207 — This PA is fully confined in the lower two-thirds of the site. Continue with the
current placement practice but move the dredge pipe frequently to keep the dredged material runoff as
thin as possible in the unleveed section.

PA 208 — This is a very long PA with short, leveed sections in the middle and southern
end of the site. Continue the current disposal practice, but move the pipeline frequently to prevent
excessive dredged material run-off at any one location in the unleveed sections. Keep the channels clear
of any dredged material during disposal operations.

PA 209 — This is a short PA without levees. Same management p

PA 210 - This is a short PA with levees at the back and on the sides-inthe southern third
of the site. The GIWW side is open. Continue the present disposal practice in the semiconfined akea and
move the dredge pipe frequently in the unleveed section.

2114 Reach 4

This reach contains PAs 211-222. Because sevaral of the sites are cl to the mainland

or an entrance channel, are located in deep vegetated water, or\have special requirements for
parately when determining the

is reach was sftrictly open-bay
anges from present practice, since dredged
ontaining no seagrass. Three PAs will be

placement. Under the DMMP, PAs 213219 i
material at these PAs is presently place

will have addition le levees to control of the dredged material. One PA will be moved
and include nd the impacts ffom this and the other expansions are included in
Section 4. summary of the ag¢tions proposed in the DMMP by PA.

ees across the site to slow the sediment flow and allow more settling, and
west side while leaving the south side open, thus creating a horseshoe-shaped

east and north, add\baffle
add earthen levees oh t
disposal site.

For PA 212, remove the northernmost island and pile this material along with
maintenance material on the next island to the south, creating a larger water gap between PAs 211 and
212. The isiands in PA 212 would not be leveed to contain the dredged material, but would be managed
for bird nesting by alternately disposing on one island during a dredging cycle and then on another island
in the next cycle.
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PAs 213-219 ~ These PAs are located on the east side of the GIWW in water too deep to
support seagrass. Continue the present practice of using unconfined disposal at these sites, since there
would be no significant biological benefits to be gained by trying to create a fully confined or semiconfined
PA system in this area.

PA 220 — This L-shaped disposal site contains an emergent island located at the bend of
the site, but much of it is outside of the boundary of the PA and is eroding severely on the north side.

An ocean placement alternative was considered for PAs 220 an 1\ due to their
frequent use and proximity to a pass. A bucket dredge and scow would be to cullect shoaled
material from the GIWW near Port Mansfield Channel and taken offshore to a designated ocean disposal
site. This alternative would be considered for future dredging cycles, provided-i

later. Silty material in the GIWW from future dredging cycles

n alternativg consideration by the ICT would be offshore disposal using a bucket dredge
and scows as described for PA 220. A determination will be made before each dredging cycle which
alternative would be used\baged'on ecosystem benefits and habitat needs, equipment limitations, disposal
restrictions, and economics,

PA 222 — Extend the levees to the south and move the west levee farther out (in some
areas, a short distance out into the water) to increase the size of the enclosed PA. Since PA 222 is
surrounded by seagrass, this action will permanently remove a small area of seagrass on the western side
of the PA, but the larger area of seagrass surrounding the PA would be protected from turbidity or future
releases of dredged material in the nonleveed section of the PA. Increase the size of the gap between the
large leveed island and the islands to the south (outside PA 222) by pulling in material at the gap to
construct the south levee.
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211.5 Reach 5
This is the shortest reach in the Laguna Madre and contains PAs 223 to 228.

The ICT considered all of the alternative dredging and placement options described
earlier in this section of the DEIS for these PAs. Following the criteria designed to identify fatal flaws in a
disposal option, the ICT recommended eliminating ocean placement as a viable option due to the long
haul distances between Mansfield Pass and Brazos Santiago Pass, lack of appropriate equipment, and

Upland Thin Layer Placement were eliminated from further consideration b
impacts to seagrass and wetland habitats that would occur in pumping the

~These PAs are partially leveed but open on the west side. Fully
e long PA with two cells. The USACE may still retain the original PA
numbers for each site/cell.

PA 226 —This PA is fully confined by earthen levees. it is used to contain maintenance
material dredged from both the Arroyo Colorado and the GIWW. This PA has the capacity to hold
material from the GIWW segments normally designated for PAs 224, 225, 226, and 227, unless a severe
storm strikes the area and causes excessive shoaling. At this time, it may become necessary to divert
dredged material to the other PAs to avoid depleting capacity at this site. Use and manage as currently
done by the USACE.
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PA 227 — This PA is an unconfined site located opposite the GIWW from the Arroyo
Colorado. There are no plans to use this PA, but the USACE reserves the right to use the site on an
emergency basis. As part of the management plan, the USACE may also use the site if the island
appears to be in danger of disappearing through erosion. Leave the disposal site as it is since there are
no plans to use it at this time.

PA 228 — Create a fully confined earthen levee system on 6,000 feet of the longest chain
of islands at the north end and place the west levee a short distance into the water to achi
least 700 feet. Another 5,000 feet of the island chain on the south end will also be f

2.11.6

available on nonvegetated mounds and let the material run out to the east. Dredging and disposal
operations Novembeyr through February, inclusive, when seagrass is dormant and birds are not nesting.

PA 230 — Use the site, if needed in the future, with seasonal restrictions for bird nesting
and seagrass growth, after surveying for suitable discharge points to avoid seagrass and bird use areas,
as much as possible, before each use.

PA 231 - Use the PA with the same restrictions as PA 230.

PA 232 — Continue placing dredged material at the current site, but spread it along the PA
in as thin a layer as possible to limit the depth of seagrass burial, using a diffuser at the end of the pipe to
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reduce discharge energy and move the pipe frequently to facilitate thin layer placement. This plan will be
reviewed before each dredging event to see if changes in the management plan are needed.

PA 233 — Move the disposal site farther west and south to deeper water (greater than
4.5 feet deep) to avoid seagrass and minimize the effects of the turbidity plume, desighate as PA 233A.

PA 234 — Move this site about 1.5 miles to the west to join with PA 233A.

or which it was
and reduce

PA 235 — Use only for dredged material from the section of the GIW
established. This will allow sufficient time for seagrass to recover between cycle
the amount of material placed in the site. Disposal will take place during the November 1 to February 28
dredging window when seagrass is normally dormant and the dredge pipe maved-frequently to prevent
excessive build-up of material in any one location. Sandy material may be used to build up the mounds
for more bird use in the future. Since the mounds are outside (westof) the bouhdary of the PA, the site
will have to be expanded in the DEIS to include the mounds fo ficial placement of sandy material, if
any is available.

pen

PA 236 — Follow the same disposal procedure designated for PA 235, Should it become

necessary to use this site in the future.

PA 239 — Continue use ofthé present disposal practice.

PA 240 - Continue” the present /disposal practice i is semiconfined site, since it is

2117

modeling group from WES, whi¢h was conducting all hydrodynamic and sediment
transport modeling \for the, projecty examined the-impacts should Emmord’s Hole be used. The general
location was determined from the region’s bathymetry, based on the observation of Dr. Ken Dunton that
seagrass is not likel in the Laguna Madre below a depth of 4.5 feet. The rest of this
paragraph is based on the information found in Chapter 9 of Teeter et al. (2002). The area is generally
N and 97°12’ to 97°21' W and depths as great as 6.5 feet mean low low
water (MLLW) are Yound some portions. The area below a depth of 5.7 feet MLLW is 420 acres,
below a depth of 5. is 519 acres, below a depth of 4.9 feet is 2,050 acres, and below a depth of
4.1 feet is 5,755 acres. The area below a depth of 5.25 feet was chosen for disposal in the model run
since it allowed assurance that there should be no seagrass there, as confirmed by field observations.
The total amount of material deposited was the combined per-cycle amounts normally placed in
PAs 186189, or 555,400 cy of maintenance material. As noted, it was placed in the center of the area
below a depth of 5.25 feet, and 70 percent of the placement, in the model, was laid onto the bed in a
24-hour period in early October, while the remaining 30 percent was injected into the water column at the
same location over the following 5 days. The footprint of the bed placement was a 519-acre oval, roughly
6,300 feet long in the north-south direction and 3,600 feet in the east-west direction (see Figure 9.5,
Teeter et al., 2002). Within 820 feet of the edge of the footprint, dredged material deposition depth was
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less than 0.4 inches. For the rest of the month of October, TSS was elevated above the no-disposal
scenario about 13 mg/L in an area 9.3 miles north and 2.5 miles east. The 20 percent isopleth was
displaced north 7.5 miles, on to seagrass beds, and east up to 0.6 miles, which carried it across the
GIWW. During the remainder of the year, monthly average TSS values increased by no more than
7 mg/L and the 20 percent isopleth was displaced only around 500 feet, which does not reach seagrasses.
Comparing the model runs with empirical data, Teeter et al. (2002) found TSS elevated within 985 feet of
the discharge point in sampling in the Upper and Lower Laguna Madre in 2000. The model indicated TSS
elevation of 26 mg/L roughly 1,150 feet north and south of the discharge point. Of course,

8 to 11.6 for PA 184. In any case,
Emmord’'s Hole will only be used for placement e ICT recommends it be used because of

necessity.
iNED\(\)OS ESTIMATE
Introduction and Methodology

ternative methods for dredging and placement of the shoaled material
hig was all provided to Moffatt & Nichol Engineers (Moffatt & Nichol), under
rform detailed cost estimates utilizing the Cost Engineering Dredge
Estimating Programs (CEDEP). The purpose of the cost estimates was to obtain a comparative analysis
or ‘“relative differenc etween the alternatives and to allow the USACE to determine whether any
alternative is not ecohomically feasible.

212

The cost estimate for each alternative included the mobilization and demobilization of
equipment (mob/demaob), daily plant costs (i.e., dredge, pipeline, and all support equipment) fuel, and
labor costs. Site preparation costs were determined, where necessary, and added to the dredging costs
to obtain a total unit cost and total 50-year costs for each alternative.
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Delay times due to barge traffic, adverse weather conditions, and other factors are based
on data from previous dredging projects that have occurred throughout the Laguna Madre portion of the
GIWW. Daily dredge logs from previous dredging projects, vessel traffic records from 1995-2000, and
meteorological information for the Lower Laguna Madre were used to determine historical downtime
summaries. This information was compiled and used to produce a table in which were calculated the
travel speeds for the hopper dredges, tugboats, and dump scows that were carried through all estimates
in the appropriate alternatives.

All dredging volume estimates were based on an analysis of the—data provided in

majority ofthe
River system
competition fro

hopper dredges, one) hds currently been sold to an overseas firm and taken out of the country. This
leaves only two viablé hopper dredges to perform the work.

The assumptions that were used during performance of the cost estimates are given
below. The general assumptions that were used on all alternatives estimates are listed first, with a brief
explanation. Following the general assumptions are the different alternative estimates and any general or
specific assumptions that were pertinent to the estimates for a given alternative or sub-aiternative.
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2122 General Assumptions for All Alternatives

Estimates were determined for each Reach used by the ICT, except for special cases that
were determined by specific segments to remain consistent with the preliminary alternative analysis and
preliminary cost estimates that had been performed (Sections 2.3 through 2.10) and to keep the number
of estimates reasonable. The assumptions were kept consistent throughout all estimates so the
alternative costs could be compared on an equal basis.

e All dredging and site preparation costs assume a 50-year project life-

e The dump scows located on the West Coast were not ingluded in the idle scow
location calculations because of the long distances required to transport the
equipment to the project site and the short dredging durations.

» No foreign fleet vessels can be used because of the Jones Act (U.S. Code Title 46,

Appendix, Chapter 12, Section 292).

o The wage rates are based on contractérpayroll \nformation fr@n 4s dredging

projects.

o The mob/demob costs for all hydraulic dredges,\ hopper dredges, and smaller
clamshell dredges (<10 cy ipment\being mobilized to the project
site from as far away as

2.12.3 Alternative 1: Current Method

Alternative 1 is the present practice for maintenance dredging of the GIWW through the
Laguna Madre. A cutterhead dredge places the material, via pipeline, into the established open-water
PAs in Reaches 1, 2, 4, 5, and 6. The established PAs for Reach 3 are upland confined or semiconfined
sites. The open-water PAs are spaced throughout the project length, so that the maximum pumping
distance for the cutterhead dredges is approximately 5,000 feet, negating the need for booster pumps.

Given that this is the No-Action alternative, Alternative 1 will serve as the basis for
comparison with the other alternatives.
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2.12.3.1 Assumptions General to Alternative 1
Alternative 1 requires no general assumptions except those common to all alternatives.
2123.2 Specific Assumptions

+ The estimates for Alternative 1 utilize a 20-inch Hydraulic Cutter-Suction Dredge.

 The material is discharged into the existing open-water PAs.

s No levee work was assumed for the existing open-water PAs t re semiconfined or
confined.
¢ Reach 3 is based on placement at the existing upland sites. /f“\\\

¢ The estimate for Reach 3 assumes shore/levee
only during each dredging cycle.

work associated with the upland sites

W)

Alternative 2 calls for maintenance dredging and\placement offshore.\ [Dredged material
would be placed at the current designated ODMDSS located near the Mansfield Pass or Brazos Santiago

2.12.4 Alternative 2: Offshore

piloting vessels of this size and larger, Captain Bowler determined that it would be infeasible and unsafe
for a hopper dredge to back down any considerable distances in the operating conditions present in the
GIWW. Therefore, without turning basins being created, the hopper dredges would need to make a loop
between two offshore passes, adding long transit distances to the project.

Relative to commercial tug and barge traffic safely passing the hopper dredges and
hopper dredges passing each other, it was determined that this was feasible if weather conditions
permitted. However, the hopper dredge would have to discontinue work and move to the edge of the

2-78




channel to allow commercial traffic and other hopper dredges to pass safely. An increase in vessel traffic
created by additional hopper dredges could potentially cause delays to normal vessel traffic flow.

Another option for Alternative 2 (sub-alternatives 2B1 and 2B2) was to use dump scows
to transport the dredged material to offshore disposal sites. The important issue with these two sub-
alternatives was the availability of clamshell dredges and dump scows capable of performing the work.
Based on several dredging industry surveys, taken from different periods of the year, the idle capacity of
the dump scow fleet was established. The quantity, location, and ownership of the various.dump scows in
the U.S. fleet were then compared with the optimum quantity required to perform th edging work. An

idustry reports, the distance to the project site
A weighted-average distance was then used to

Afl estimates for Alternative 2 that utilize dump scows working in the main channel of
the GIWW utilize a 1,600-horsepower (hp) tugboat instead of a workboat. This is
required because the dump scow will need to be moved to allow barge and other
commercial boat traffic to navigate past the work areas. While the dump scow is
alongside the dredge or spider barge, there is not enough room for commercial traffic
to safely navigate past the work area.

o It was assumed that larger clamshell dredges (>10 cy) and dump scows were
mobilized from the East Coast, based on the resource demand analysis that was
performed.
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TABLE 2-34

DUMP SCOW COMBINATIONS
No. of Scows Total Scow Production Operating Total Idle Percent of idle Optimal Haul Actual Haul Likely No.
Utilized Capacity Rate Time Scow Capacity Scow Capacity  Distance Distance  of Bidders
{ea.) (CY) (CY/HR) (Hrs/Mo) (cY) {Mi.-One Way)  (Miles-RT) {ea.)
Alternative #2B1: Offshore - Hydraulic/Scow
7 28,000 1865 437 53,150 52.68% 16.53 1
6 24,000 1,865 364 53,150 45.16% 16.53 1
5 20,000 1,865 291 53,150 37.63% 16.53 1
4 16,000 1,865 218 53,150 30.10% 16.53 1
3 12,000 1,865 145 53,150 22.58% 16.53 2°
2 8,000 1,865 72 53,150 15.05% 16.53 2
Alternative #2B2: Offshore - Clamshell/Scow
3 9,000 893 459 74,280 12.12% 16.60 16.53 2
2 6,000 893 230 74,280 8.08% 7.25 16.53 3!
Alternative #5A1: Special Cases - PA 220 & 221 (Offshore - Hydraulic/Scow)
4 16,000 1,300 563 53,150 30.10% 9.99 1
3 12,000 1,300 374 53,150 22.58% 9.99 2°
2 8,000 1,300 187 53,150 15.05% 9.99 2
Alternative #5A1: Special Cases - PA 220 & 221 (Offshore - Clamshell/Scow)
3 9,000 734 459 74,280 12.12% 20.50 11.63 2
2 6,000 734 380 74,280 8.08% 9.25 11.63 3
Alternative #5B1: Special Cases - PA 233 & 234 (Offshore - Hydraulic/Scow)
7 28,000 1,896 401 53,150 52.68% 17.33 1
6 24,000 1,896 334 53,150 45.16% 17.33 1
5 20,000 1,896 267 53,150 37.63% 17.33 1
4 16,000 1,896 200 53,150 30.10% 17.33 1
3 12,000 1,896 133 53,150 22.58% 17.33 2°
2 8,000 1,896 66 53,150 15.05% 17.33 2
Alternative #5B1: Special Cases - PA 233 & 234 (Offshore - Clamshell/Scow)
4 12,000 893 459 74,280 16.16% 25.90 17.33 2
3 9,000 893 441 74,280 12.12% 16.60 17.33 2
2 6,000 893 221 74,280 8.08% 7.20 17.33 3*
Notes:

1.) Clamshell estimates utilize all dump scows greater than 1,500 CY capacity.
2.} All hydraulic estimates utilize all dump scows greater than 3,000 CY capacity.
3.) Second bidder would be a joint venture between Weeks Marine and Norfolk Dredging. L
4.) The third bidder could be made up of a combination of C.F. Bean Corporation and Norfolk Dredging (for clamshell dredging).

The third bidder could be made up of a combination of Norfolk Dredging and Don Jon Marine,

or Norfolk Dredging and C.F. Bean Corporation (hydraulics pumping into scows).
5.) The idle scow capacity was determined from a dredging industry survey.
6.) There was an average of 3 bidders for dredging projects located in the GIWW, for the years 1990 to 2000.
7.) All site prep estimates involving clamshell work to dredge out access channels utilize a 10 CY clamshell dredge with 2 each 3,000 CY dumg
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21242

21243

21244

Alternative 2A1: Offshore — Hopper Dredge w/Turning Basins (Rea

The mob/demob costs for the clamshell estimates were revised for each estimate
depending on the number of dump scows and tugboats that were needed.

The hopper dredge and dump scow capacities were reduced to account for a draft
limitation of 10.5 feet due to shoaled conditions in the GIWW.

Unlimited overflow is permitted from the hopper dredges and dump scows during
loading operations. No constraints due to water quality were taken into account, thus
no costs were included for this.

Alternative 2A1 assumes a turning basin is located at the north segment

large differences in dredging frequency for the different segiments within each\reach,
it was determined that each segment would ngéd a turning basi nsit times
as short as possible.

centered
USACE and

Turning basins are 310 feet in diameter, dr
over the GIWW (Figure 2-2). This is basg
U.S. Navy engineering design guide manuals.

d on the requirement

The turning basin dred ities within the\GIWW channel limits are deducted
from the GIWW total drédging quantities.

The dredged mateénial is placed\at the BIH ODMDS|

a 10\cy clamshell dredge with dump scows prior to
terial\is placed at the BIH ODMDS.

The turning basins are dred
each cycle of GIWW dredging.

he hopper dredge will travel in a loop and dispose of the dredged material at the
Port Mansfield ODMDS and then at the BIH ODMDS, etc.

Alternative 2B1: Offshore — Hydraulic/Scow (Reach 6 only)

Alternative 2B1 is based on utilizing a hydraulic cutterhead dredge to pump the
dredged material, via pipeline, to a spider barge, which loads the material into dump
scows. The dump scows are then transported by tugboat, to the ODMDSs.

2-83




[This page intentionally left blank.]

-

o

2-84



1e°Z-ZanBY\PE\G L E0Y P8RS LoUsIoafoidy |

[ ]

R155

125 TYp—& OF GULF INTERCOASTAL WATERWAY (GIWW) - _ / -

__ §_OF GULF INTERCOASTAL WATERWAY (_(E_I_WW)

TYPICAL PLAN VIEW
OF TURNING BASIN
NTS

NOTE:

1.

2.

Source:
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s Alternative 2B1 assumes a pipeline length of 5,000 feet leading to the spider barge.

¢ The effective capacity of the scow is reduced to account for the material type and the
large water volume produced by the hydraulic cutterhead dredge.

e Due to the narrow channel widths, the spider barge is only able to load from one side.
The dredge would discontinue pumping material during dump scow change outs.

» Based on loading times, only 3,000 cy scows and larger were utilized.
21245 Alternative 2B2: Offshore — Clamshell (Reach 6 only)
Alternative 2B2 assumes a 26 cy clamshell dredge. (

The average size scow utilized for the estimate was a 3,000 cy scow.

21246 Alternative 2C: Offshore — Hydraulic (2 miles gffshorg)

All estimates for Alternative 2C assume an\ 8-footxdeep channel from thé GIWW to

ipeline tunnels will be provided to cross any streets or public right-of-
dre Island, thus no costs were included for this.

2.12.5 Alternative 3: Upland

Alternative 3 is based on maintenance dredging by cutterhead dredge and transporting
the material, via pipeline, to designated upland locations within each segment. For Alternative 3A, the
upland locations are completely confined by earthen levees built with on-site borrow material. For
Alternative 3B, the upland sites consist of thin-layer placement (1 foot thick) of the dredged material at the
upland locations.

2-87




212.5.1

21252

Assumptions General to Alternative 3
Alternative 3 requires no general assumptions except those common to all alternatives.
Specific assumptions:

» The levee quantities for the upland sites located in each segment were combined to
get a total levee volume to be constructed within each Reach.

s There is no road access to the upland sites. All equipment s\will be from

channels dredged from the GIWW to shore locations near the

e Ali rights-of-way have been obtained from the shorelin
locations, thus no costs were included for this.

ild the lavees and aljy(mide access for the pipeline and booster pump(s).
Since the estimate for Réach 3 utilizes the existing upland placement sites currently

I\?vee were built around areas of the existing PAs that are not currently confined.

. %cess channels are dredged by a clamshell dredge with dump scows prior to each
cycle of GIWW dredging and placed at the ODMDSs.

s The effective capacity of the scow is reduced to account for the material type and
limited depth of 8 feet.

¢ The mobilization costs were increased to allow for transport of the scows from the
East Coast.
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e The access channels to the upland sites are not maintained on a yearly basis.
Dredging of the access channel will occur prior to each dredging cycle (to allow
access for equipment to construct levees).

e The shoaling rates for the access channels are based on the shoaling rates
determined for the different reaches of GIWW.

2.12.6 Alternative 4: Open Bay

Alternative 4 is based on maintenance dredging by cutterhead dred cement, via

2.12.6.1 Assumptions General to Altg

fnative 4 requires no genekal assumptions except those common to all alternatives.

212.6.2 Spegific assumptions:

re combined to get a total levee length or volume to be constructed within
Reach.

o Reach 3 was not included in any of the estimates for Alternative 4. Reach 3 was
completely confined in Alternative 3.

o A weighted-average, based on the dredging volumes for each PA, was used to
determine the pipeline lengths for each Reach.

s Based on water quality constraints, the minimum PA size for 50-year containment
was 80 acres or the entire existing PA, if the site was smaller than 80 acres.
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e All levee sections were built up to the height required to contain 50-years of dredged
material. All fully confined levees assume 2 feet of freeboard and 2 feet of ponding.

e The semiconfined levee sections are built around three sides of the PA and direct the
flow of sediments away from the GIWW directly after dredging, while retaining some
of the dredged material.

¢ The semiconfined levees are not required to contain, dewater and elevate the
dredged material, so the final levee height is considerably less than the fully confined
levees.

 The site preparation costs are based on the lowest cost ¢ vee section
alternative (i.e., rock dike, geotube, or earthen levee).

¢ The weir design and costs are based on information provided by the USACE.

2.12.7 Alternative 5. Special Cases

2.12.71

imed that larger clamshell dredges (>10 cy) and dump scows were
from the East Coast, based on the resource demand analysis that was

° (ﬁ\e mob/demob costs for the clamshell estimates were revised for each estimate
depending on the number of dump scows and tugboats that were needed.

e The hopper dredge and dump scow capacities were reduced to account for a draft
limitation of 10.5 feet due to shoaled conditions in the GIWW, with the exception of
Alternative 5A1-4-01 which loads the scows in deeper water.

e Unlimited overflow is permitted from the hopper dredges and dump scows during
loading operations. No constraints due to water quality have been taken into account,
thus no costs were included for this.
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21272 Alternative 5A1-4-01 and 5B1-5-01: Offshore ~ Hydraulic/Scow

e Alternative 5A1-4-01 is for PAs 220 and 221. Alternative 5B1-5-01 is for PAs 233 and
234,

s Alternative 5A1-4-01 assumes the scows are loaded in the deeper water of the Port
Mansfield Channel, therefore the channel depth does not limit the scow draft.

+ The effective capacity of the scow is reduced to account for the materjal type and the
large water volume produced by the hydraulic dredge.

+ Due to the narrow channel widths the spider barge is only abjé 16 load frem one side.
The dredge would discontinue pumping material during dump stow change outs.

» Based on loading times, only 3,000-cy scows and larger were utilized.

212.7.3 Alternatives 5A1-4-03 and 5B1-5-02: Clamshell —

e Alternative 5A1-4-03 is for PAs 220 and
and 234.

21274

. ffng basins are 310 feet in diameter, dredged to a depth of —16 feet, and are
ntered over the GIWW (Figure 2-2). This is based on the requirements of USACE
and U.S. Navy engineering design guide manuals.

» The turning basin dredge quantities that are within the GIWW channel limits are
deducted from the GIWW total dredging quantities.

e The turning basins are dredged by a clamshell dredge prior to each cycle of GIWW
dredging and the material placed at the Port Mansfield or BIH ODMDS.

s The costs for dredging the turning basin are included in the site preparation costs.
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e The turning basins are not maintained on a yearly basis but are dredged prior to each
cycle of GIWW dredging.

» The shoaling rates for turning basins are based on shoaling rates determined for the
different reaches of the GIWW.

2.12.7.5 Alternative 5A3 and 5B3: Hydraulic — Offshore

e Alternative 5A3 is for PAs 220 and 221. Alternative 5B3 is for PAs 233 and 234.

e Alternative 5A3 assumes that the pipeline runs out the Port M ield \Channel and

2 miles offshore. There are no site preparation costs for this

* Alternative 5B3 assumes an 8-foot-deep channel from the Island to

allow for the pipeline and booster pump(s).

2.12.76

2128

assistance of the IC mmarized in Section 2.11 and provided in Appendix A. The DMMP represents
the least environmentally damaging practical placement options for the different PAs and is based on the
results of all previous studies that have been performed to date. The intent of the DMMP is to reduce
impacts to seagrasses and also manage the sites for bird use, vegetation control, and recreational use.
The dredging and placement varies among the PAs depending on the option in the DMMP.

Although the DMMP has placement recommendations for each PA, the cost estimates
were performed on a Reach basis, utilizing the same assumptions as in the above estimates. This
allowed a cost comparison with Alternatives 1-5 on an identical basis. The general assumptions listed at
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the beginning of the document apply to all estimates, including the DMMP estimates. All levees
constructed for the DMMP are earthen levees built from on-site borrow material and utilize similar
assumptions as Alternative 4.

2.12.9 Results

The final cost estimates developed for the USACE by Moffatt & Nichol are presented by
each alternative described above in Table 2-35. As can be seen from an examination of Table 2-35, the
cost per cubic yard ($/cy) ranges from $1.94 to $3.47 for the present practice. It s d\be noted that
$3.47/cy for the present practice for Reach 5 is an artifact of the analysis and is not
representative of actual costs for dredging Reach 5. This is because Reach % requires only infrequent
maintenance and is always included with a contract that covers other portions Madre
GIWW. However, the cost is representative of what would be expected if Reach 5 were maintainged as a

$4.60/cy.

Table 2-35 also gives the ratio\of/the cost of each altgrhative to the present practice. As
can be seen, the ratio for the DMMP costs ran ween\ 1.01 to 1.33 times current cost, whereas the
ratios for offshore with a hopper dredge range from 2.90 to/18.83 times current costs.
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TABLE 2-35

COST ESTIMATE FOR PLACEMENT ALTERNATIVES FOR THE GIWW,
PORT ISABEL TO CORPUS CHRISTI BAY

Increase in Cost
(Ratio) over Current

Alternative Reach Segment/PA Dredging Method Disposal Site Unit Cost Method
($/CY)

#1 1 1-3 Hydraulic Current PA $1.96

#1 2 4-5 Hydraulic Current PA $2.19

#1 3 6-9 Hydraulic Current PA $2.36

#1 4 10-13 Hydraulic Current PA $2.04

#1 5 14-15 Hydraulic Current PA $3.47

#1 6 16-18 Hydraulic Current PA $1.94
#2A1 6 16-18 Hopper Offshore $32.14 16.57
#2A2 6 16-18 Hopper Offshore $36.53 18.83
#2B1 6 16-18 Hydraulic-7 Scows Offshore $6.26 3.23
#2B1 6 16-18 Hydraulic-6 Scows Offshore $6.21 3.20
#2B1 6 16-18 Hydraulic-5 Scows Offshore $6.21 3.20
#2B1 8 16-18 Hydraulic-4 Scows Offshore $6.78 3.49
#2B1 6 16-18 Hydraulic-3 Scows Offshore $7.88 4.06
#2B1 6 16-18 Hydraulic-2 Scows Offshore $11.04 5.69
#2B2 6 16-18 Clamshell-3 Scows Offshore $5.62 2.90
#2B2 6 16-18 Clamshell-2 Scows Offshore $6.87 3.54
#2C 1 1 Hydraulic Offshore (2 mi.) $12.58 6.42
#2C 4 13 Hydraulic Offshore (2 mi.) $36.08 17.69
#2C 5 14-15 Hydraulic Offshore (2 mi.) $33.78 9.73
#2C 6 16-18 Hydraulic Offshore (2 mi.) $13.47 6.94
#3A 1 1-3 Hydraulic Upland/Confined $8.93 4.56
#3A 2 4-5 Hydraulic Upland/Confined $6.05 2.76
#3A 3 6-9 Hydraulic Upland/Confined $3.47 1.47
#3A 4 10-13 Hydraulic Upland/Confined $6.70 3.28
#3A 5 14-15 Hydraulic Upland/Confined $18.10 5.22
#3A 6 16-18 Hydraulic Upland/Confined $11.40 5.88
#3B 1 1-3 Hydraulic Upland/ThinlLayer $10.45 5.33
#3B 2 4-5 Hydraulic Upland/ThinLayer $7.73 3.53
#3B 4 10-13 Hydraulic Upland/ThinLayer $8.70 426
#3B 5 14-15 Hydraulic Upland/ThinlLayer $17.96 5.18
#3B 6 16-18 Hydraulic Upland/ThinLayer $13.39 6.90
#4A 1 1-3 Hydraulic Current PA $1.96 1.00
#4A 2 4-5 Hydraulic Current PA $2.19 1.00
#4A 4 10-13 Hydraulic Current PA $2.04 1.00
#4A 5 14-15 Hydraulic Current PA $3.47 1.00
#4A 6 16-18 Hydraulic Current PA $1.94 1.00
#4B 1 1-3 Hydraulic Open-Bay/Confined $5.62 2.87
#4B 2 4-5 Hydraulic Open-Bay/Confined $6.28 2.87
#4B 4 10-13 Hydraulic Open-Bay/Confined $8.18 4.01
#4B 5 14-15 Hydraulic Open-Bay/Confined $5.08 1.46
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TABLE 2-35

COST ESTIMATE FOR PLACEMENT ALTERNATIVES FOR THE GIWW,
PORT ISABEL TO CORPUS CHRISTI BAY

Increase in Cost
(Ratio) over Current

Alternative Reach Segment/PA  Dredging Method Disposal Site Unit Cost Method
(8/CY)

#4B 6 16-18 Hydraulic Open-Bay/Confined $5.31 2.74
#4C 1 1-3 Hydraulic Open-Bay/Semi-Confined $3.39 1.73
#4C 2 4-5 Hydraulic Open-Bay/Semi-Confined $3.85 1.76
#4C 4 10-13 Hydraulic Open-Bay/Semi-Confined $5.47 2.68
#4C 5 14-15 Hydraulic Open-Bay/Semi-Confined $4.39 1.27
#4C 6 16-18 Hydraulic Open-Bay/Semi-Confined $3.12 1.61
#5A1-01 4 220-221 Hydraulic-4 Scows Offshore $7.34 3.60
#5A1-01 4 220-221 Hydraulic-3 Scows Offshore $7.98 3.91
#5A1-01 4 220-221 Hydraulic-2 Scows Offshore $8.43 413
#5A1-03 4 220-221 Clamshell-3 Scows Offshore $8.72 4.27
#5A1-03 4 220-221 Clamshell-2 Scows Offshore $7.77 3.81
#5A2 4 220-221 Hopper Offshore $25.21 12.36
#5A3 4 220-221 Hydraulic Offshore (2 mi.) $12.77 6.26
#5B1-01 6 233-234 Hydraulic-7 Scows Offshore $7.69 3.96
#5B1-01 6 233-234 Hydraulic-6 Scows Offshore $7.54 3.89
#5B1-01 6 233-234 Hydraulic-5 Scows Offshore $7.87 4.06
#5B1-01 6 233-234 Hydraulic-4 Scows Offshore $8.01 4.13
#5B1-01 6 233-234 Hydraulic-3 Scows Offshore $9.20 4.74
#5B1-01 6 233-234 Hydraulic-2 Scows Offshore $12.60 6.49
#5B1-02 6 233-234  Clamshell-4 Scows Offshore $7.46 3.85
#5B1-02 6 233-234  Clamshell-3 Scows Offshore $6.61 3.41
#5B1-02 6 233-234  Clamshell-2 Scows Offshore $7.77 4.01
#5B2 6 233-234 Hopper Offshore $31.53 16.25
#5B3 6 233-234 Hydraulic Offshore (2 mi.) $14.54 7.49
#5C1 4 10-13 Hopper Offshore $31.06 15.23
#5C1 5 14-15 Hopper Offshore $38.50 11.10
#5C1 6 16-18 Hopper Offshore $32.14 16.57
#5C2 5 14-15 Hopper Offshore $34.83 10.04
#5C2 6 16-18 Hopper Offshore $36.53 18.83
DMMP 1 1-3 Hydraulic As per DMMP $2.51 1.28
DMMP 2 4-5 Hydraulic As per DMMP $2.43 1.1
DMMP 3 6-9 Hydraulic As per DMMP $3.10 1.31
DMMP 4 10-13 Hydraulic As per DMMP $2.23 1.09
DMMP 5 14-15 Hydraulic As per DMMP $4.60 1.33
DMMP 6 16-18 Hydraulic As per DMMP $1.96 1.01
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